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Articles and Statements

Hydrological Regime of the Territory of the Sochi Black Sea Region
Nikolai A. Bityukov 2:*
aSochi national park, Russian Federation

Abstract

In article results of researches of river pools of a various rank of territory of the Sochi Black
Sea Coast, their hydrological characteristics, a mode and territorial distribution of elements of a
river drain are stated. The analysis of geographical factors of formation of a drain has allowed to
receive the specified estimation of spatial distribution of its characteristics taking into account the
sizes and height of reservoirs, empirical dependences for calculation of an annual drain in the
conditions of an insufficient hydrological level of scrutiny are offered.

Keywords: The Sochi Black Sea Coast, river network, streamflow, calculations of the
maximum drain.

1. BBenenue

N3syuyaemas tepputopus sABjsgeTca yacTbio CeBepo-3amnanHoro KaBkasa, mMeHyemas TakKe
UYepHoMmopckuM mobepexkbeM KaBkasza, m Briouaer Tepputopurd COYMHCKOTO HAITMOHAIHHOTO
IIapKa, a TaKKe COIPEJIEJIbHYI0 TOPO/ICKYI0 TEPPUTOPHIO MYHHUIIUIAIbHOTO 0Opa3zoBanus Couu u
vacth KaBkaszckoro rocsamnoBesiHUKa. [1ockobKy peuHas ceTh 37ech (GOpMUpYyeTCs KaK eAuHOe
1[eJIOoe U SBJIAETCS Pe3yJIbTaTOM B3aUMOJENCTBUA CIIOKHBIX (PU3NKO-TeorpapuuecKux MpoIecCcoB
(RIMMaTUYECKHX, TUJIPOJIOTHYECKUX, TeOMOP(OJIOTUUECKNX U JIPYTUX), IeJIeCO00pa3HO O0OIIyIo
TeppUTOpHUI0 0603HaUNTH Kak CounHckoe IIpuuepHoMopbe. Oco0eHHOCTHIO 3TON TEPPUTOPUU
B THAPOJIOTUYECKOM OTHOIIEHUHN SBJISAETCA TO, YTO PaNOH Ipe/CTaByseT coO0U KOMILIEKC
3aMKHYTBIX PeUHBIX OACCETHOB ¢ TeOMOP(OJIOTHYECKN OUepUYEHHBIM KOHTYPOM, BHYTPH KOTOPOTO
IIPOMCXOIUT BeCh IpoIlecc KpyroBopora Biaru. OcaZku, BhIIAAIONIUe B OaccelfHaX pek B BHUJE
JIOKAA W CHera, 4aCTUYHO YXOJAT HA HCIapeHHe U TPaHCIHUPAIUI0, HO OOJIblled YacThiO
BO3BPAILlAIOTCA IOBEPXHOCTHBIM U IIO/I3€EMHBIM CTOKOM B MOpe.

Peunasa ceTrp B TOPHBIX YCJIOBHUSX IIPEJICTABJIsIET COOOM KaK CHCTEMY IIOCTOSTHHO
JIEUCTBYIOIIIUX BOJIOTOKOB, TaK M Te BpPEMEHHBbIe (HEPYC/IOBBIE) IOTOKH, KOTOpbIE 3aBEPIIAOT
MpOLleECCHl CKJIOHOBOTO CTOKAa U IEPEHOCAT Pa3MBITBI CKJIOHOBBIM MaTepuasl B IOCTOSHHO
JerictBytone BoOJOTOKU. IloTtox (monmua) 1 mopsigka sABasgercs (GU3WUECKON TpaHUIIEH,
paszenAamoNel pydeiKoByI0 CKJIIOHOBYIO CETh U PEUYHYIO CEThb. DTUM YCTAHABJIMBAETCA €IMHCTBO
pOIecCOB (POPMHUPOBAHHUS PEYHOTO CTOKA U pesbeda cymu (PrxaHuIbIH, 1960).
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SKCHepI/IMEHTaJIbeIe Hcciaeg0BaHuA II0 ILaHHOfI TEME HMEIOT ,ZUIHTe.TIbeIﬁ XapakTep u
BKJIIOUAIOT Ha6JIIO,[[eHI/I}I Ha PpeKax COUYHHCKOTO HpI/I‘-IepHOMOpr, IIpOBOAUMBIE CETBIO
TUAPOJIOTUYECKUX IIOCTOB POCFI/I,I[pOMeTa, a TakKXKe H3y4dYeHne CKJIOHOBOro CTOKa Ha
JIECOTUAPOJIOTNYECKUX CTalMOHapax JIECHbIX BE€JOMCTB (HI/H/I TOPHOTO JIECOBOACTBA U SKOJIOTHUU
JIeca), U OJOKCIIeAUITNOHHBIX pa60T, IIPpOB€ACHHBIX B bacceiHaX OCHOBHBIX PEK peruoxa.
HccnenoBanus IIPOBOAUINCH OOJIBIINM YKCIOM YY€HbIX W TEXHHUYECKHUX pa6OTHI/IKOB MHOT'HUX

KOJJIEKTHBOB T'uapomeTctyKOHI, JIECHBIX BEJIOMCTB, a TaKxke Opecckoro
I'upomMeTeopoIOTHIecKOT0 HHCTUTYTA, 32 YTO aBTOP BBIPAKaeT UM MCKPEHHIOK 0J1aro/IapHOCTh B
COTPY/THUYECTBE.

s dopmupoBanms peunoit cetu CoumHckoro IIpuyepHOMOpbS OYeHb BayKHOE 3HAUEHUE
nMeer penbed paiioHa. Ha ocHOBe reHeTHuecKUX U MOP(GOJIOTUYECKUX PA3IUIUN HA TEPPUTOPUHU
CoumnHckoro IIpruepHOMOPBA MOKHO BBIIEJIUTH YeThIpe BBICOTHBIE 30HBI, XapaKTepU3YIOIIHeCs
CBOUMHM crielupuyeckuMu TunamMu u ¢dopmamu pesnbeda. IlepBad — 30Ha BBICOKOTOPHOTO
ATBIIMACKOTO 3PO3MOHHO-TEKTOHUYIECKOTO peibedpa — PacHosiokeHa Ha BbIcOTe Gosiee 1800 M Haj
YPOBHEM MOps; BTOpadA — 30HA CPEJHETOPHOTO 3PO3UOHHO-TEKTOHUUYECKOTO U 3PO3UOHHO-
JleHy/JallIOHHOTO pesnbeda Ha BbIcOTE 600-1800 M; TpeThbA — 30HAa HU3KOT'OPHOTO 3PO3HOHHO-
JIeHy/ZJalIIOHHOTO pesibepa Ha BBICOTE 200-600 M; UYeTBepTadA — 30HA I0JIOTO-XOJIMHCTOTO
5PO3MOHHO-TEKTOHUYECKOTO U abpa3suOHHO-TEKTOHUYECKOTO pesibeda — /10 200 M Ha/l ypPOBHEM MOPS.

30Ha BBICOKOTOPHOIO AJBIHUICKOrO peJsbeda 3aHNMaeT IOro-BOCTOYHYIO 4YacTh
Teppuropuu (BepxoBbs pek Illaxe, M3biMThI, [1coy) B mpenenax I'taBaoro KaBkasckoro xpebTa u
€ro OTpOTOB. BBICOKOTOpHAasA 30HA XapaKTEPU3YeTCs CJIOKHBIM 5PO3WOHHBIM PACUJIEHEHHUEM C
2JIeMEeHTaMH TJIAIAAIBHOTO pesibeda. [Ty0rHa BepTHKAJIBHOTO pacueHeHHA pebeda cocTaBsieT
800-1000 M, a TrycroTa TOPU30HTAJIHHOTO pacwieHeHus — 0,8-1,2 kM/KM2. KpyTm3Ha CKJIOHOB
KoJiebJIeTcsl B IIMPOKUX MPeJiesiax — OT 20 70 45° u 6oJee.

30Ha cpeaHeropHoro peJjabeda uMeeT HauboJjiee MIMPOKOE pPACHpPOCTPAHEHUE U
OXBaTBIBAET OKOJIO 70 % IUIOMAZU paccMaTpuBaeMoii Teppuropuu. K 3anagy ot r.®umr (2852 m)
OHA 3aHUMAaeT BEPXHIOI MMPUBOJOPA3ZETbHYIO YacTh cKyoHa [1aBHOrO KaBkasckoro xpe0ra, a k
BOCTOKY — IIP€/ICTABJIEHA PSAZIOM IIPOZOJIbHBIX U MOMEPEYHBIX XPEOTOB ¢ aOCOIOTHBIMU BBICOTAMU
oT 500 710 1100 M. K unciry Hanbosiee KpymHBIX MTPOIOJIBHBIX XPeOTOB MIMPOTHOTO HAIIPABJIEHUS
oTHOcATcsA : Asek, ITuker, Mamaiickuii, BbiTxa, AXyH, AXIITHIPh. JTa 30HA HUMEET JIOCTATOYHO
IVIyOOKYIO pacuIeHEHHOCTh C IleperajiaMU OTHOCUTEJIBHBIX BBICOT OT 200 A0 800 M. I'ycrora
5PO3UOHHOTO pacuJeHeHUs COCTaBjsfeT 0,6-0,8 KM/KM2, cOKpamasch a0 0,2-0,4 KM/KM2 B
mpeziesiax KapCTOBBIX MACCUBOB.

30Ha HU3KOTOPHOTO peJsibeda MpOoCIeKUBAETCS B BUJIE Y3KOHU IMOJIOCH ¢ HEOOIBITUMU
pacIIMpeHusMHU B JIOJIMHAX PEK BJIOJIb Bcero mobeperkbs. Ha ceBepe OoT cpegHETOPHON 30HBI OHA
OT/IeNIAeTCsl JIEHYIAI[MOHHBIM YCTYIIOM. B HU3KOTOpDHOW 30HE BBIZEIAIOT THUII 3PO3HOHHO-
JleHy/IallMOHHOTO pesbeda. BepTukanpHoe pacuieHeHHe pesibeda 37eCh HE MPEBBIIIAET 300 M,
a ryCTOTa SPO3UOHHOTO pacwIeHeHus Kosebiercs oT 0,2 70 0,6 KM/KM2, OCTUTAsA Ha OT/IeJIbHBIX
ydacTkax 0,8 KM/KM?2.

30Ha TOJIOTO-XOJIMHUCTOTO pesibeda IpOCJeRKUBaeTcss B BHAE Y3KOH  IIOJIOCHI,
pacuIupsionecss BAOJb MOPCKOTO MHo0epexbs, Iepexo/is B pailoHe Ajjiepa B HPUMOPCKYIO
paBHUHY. Ha BCXOJIMJIEHHOUM IMOBEPXHOCTU BBIAEJAIOTCA OT/IeJIbHBIE XpeOThl (Xp. AXIITHIPH) U
KymnosoBuAHble nonHATUA (r. AxyH, r. BbeiTxa). BepTukasibHOe pacuieHeHue pesbeda 37ech
cocTaBysieT 50-100 M. I'ycroTa 3po3WMOHHOTO pacujieHeHus — 0,2-0,4 KMm/km2. IIpeoGiazaior
MIOBEPXHOCTH C YKJIOHAMH OT 5 0 10°.
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Puc. 1. Bogocbops! pek nentpanbHoi yactu CounHckoro [IpuuepHomMopbs
(o manabIM 'KY KpacHozapckoro kpas «TeppUTOpHUaIbHBIN IEHTP MOHUTOPUHTA U

nporHo3upoBanua YC nNpupogHOTo U TEXHOTEHHOTO XapaKTepa»)
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2. MaTepuaJjibl U METOABI

I'upporpaduueckasn cerb CounmHckoro IIpuuepHomMopbs chopMuUpoBaHA B COOTBETCTBUU C
reomopdosioruei paiiona (Pucynok 1). HemocpencTBeHHO B Mope Brazamt 36 pek (Tabiuma 1),
a OCTaJIbHbBIE SABJIAIOTCA MPUTOKAMU IIEPBOTO, BTOPOTO U CJEAYIOMIMNX MOpsAAkoB. Camas KpyIrHas
peka paiioHa — MaeimMTa (qmuHa L — 89 kM m miomanps Bomocbopa F — 885 km2). MeHbImue
pasmepbl umetor peku Illaxe (L = 60 kM, F =562 xm2), Coun (L =45 kM, F = =296 xm2), Amre
(L =40 k™, F =279 xm2). [Ipu sTOM Haubosiee KpyIHbIE U BOJOHOCHBIE PEKH PACIIOJIaraiTcs B
IOTO-BOCTOYHOM YacTU MOOEPEKb.

Ta6smna 1. Crircox pek Ha Tepputopuu CounHckoro [IpruuepHOMOpbS, BIIAIAIONIHAX
HEIOCPEeZCTBEHHO B UepHOE MOpe

1-bI yPOBEHD 2-011 ypOBEHb 3-Ui ypoBeHb
Ucrtoku pek — I'71aBHbBIN CpezHue peku — HCTOKU Ha Mausble peKu HU3KOTOPbA
KaBkagckuii xpeber OTpOrax napaJuleJIbHbIX XPeOTOB
ILmo- | Ne
Neo Hassamu | Ilroma | No HazBanue manap, | 1/ HazBanue ILnoman
n/m e b, KM2 | m/m 2 0 b, KM?
1 IIcoy 428.0 9 Kyzencra 86.9 | 25 XepoTta 24.8
2 Mswvimma i 896.4 10 Xocma 96.6 | 26 Arypa 16.9
3 Couu 205.3 11 Mariecra 67.4 27 bayry 14.6
4 Ilaxe 553.6 12 Jlazomwic 103.3 | 28 Ilcaxe 18.7
5 Ilcesyanc | 289.5 13 JIoo 34.1 29 Yu-Jlepe 6.8
e
6 Auwe 278.8 14 Xo0063a 24.5 | 30 Jetaamko 6.2
7 Makorice 38.6 15 byy 22,7 31 bepanga 6.2
8 Illencu 56.2 16 Xamkumce 24.8 | 32 Ocoxoi 3.8
17 Konpex 6.3 33 T'opuk 4.3
18 YemuTokBa/Ke | 34.0 | 34 Marpu 4.7
19 YyxyKT 15.1 35 BuineBka 2.7
20 IlycxBake 24.8 | 36 | BopomagHas 3.9
21 CBupckuii 6.5
22 Kyance 14.9
23 Heoxusianuas 7.9
24 ITyrox 11.6
Bcero-8 | 2892, Bcero - 16 581,1 Bceero - 12 113,6
6

[Tpumeuanue: KypcuBoM BbIJieJIEHb], pEKU, UMEIOIIe HAOII0eHNS 32 PEYHBIM CTOKOM.

Kak cimegyer w3 aHanmmsa rugporpaduveckoll ceTH M3y4aeMoro panoHa, BCIO
ruAporpapuIECcKyIo CETh €r0 MOXKHO Pas3/IeIUTh Ha Tpu ypoBHs. IlepBhId ypOBeHBb — HacCeiiHbI
PeK, HUMeIOINX UCTOKH ¢ oTporoB IyaBHoro (BomopaszenpHOro) xpebra B Ipejesiax
BBICOKOTOPDHOTO U cpefHeropHoro pesbeda). OceBoe IMOJOKeHUE, HAUOOJIbIINE BBICOTHI U
HanboJiee JpeBHHE TeO0JIOTUYECKHE IOPOAbl COOTBETCTBYIOT [ytaBHOMy KaBkasckomy xpeoOTy,
KOTOPBIN MpOpe3aH JIOJMHAMU peK. [y1aBHbIA xpeber B npesenax CounHckoro [IpuuepHOMOpHs
MMeeT BBICOTHI OT 1425 M Ha rope Jlbicoit A0 3257 M Ha rope Ilceamxo. K aTomy ypoBHIO B
npenenax CoumHckoro IlpudyepHoMopba ciemyeT oTHecTu 8 pek: Ilcoy, M3eimTa, Coumn, Illaxe,
Ilcesyarice, Ame, Makonce u Illencu. Ilnomaau ux BOAOCOOPOB KOJIEOSIOTCA OT 896 KM?2
(p. MseiMTa) 110 38,6 kM2 (p. Makorice).

BTopoii ypoBeHb — pPeKH, UMEIOIINE UCTOKH B COOTBETCTBUU ¢ MOP(OJIOTHEN PETHOHA C
XpeOTOB OOIIIEKaBKA3CKOTO IPOCTUPAHUSA, PACIOJIOKEHHBIX OJrke K Oepery Mops B Ipejiesiax
HHU3KOTOpHOTO pestbeda. CaMblil MPOTAKEHHBIA U3 3TUX XpeOTOB — xpebeT Asiek — Axiy — ropa
Bricokas (1122 m). Bosiee kopoTkue u 60J1ee HU3KHE XpeOThI PaCOJIOKeHBI OJIMKe K Oepery Mops:
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[Muker, AxyH, BeiTxa 1 Apyrue. XpeOTaMu pa3IMUHBIX HAIIpaBJIEHUN pas/iesieHbl OacCeHbI peK U
WX MPHUTOKOB. Bce 3TO MHOroobpasme XpeGTOB, OTPOTOB, JIOJIUH, YIIEJIUH 00pasyeT CIIOKHYIO
KapTUHY peJibeda. ITUX peK HamuOOoJIblllee KOJIMUYECTBO — 16, OHU UMEIOT IUIOIIAI BOZocOopa OT
6,3 kM2 (p. Kogex) 1o 103 kM2 (p. Jlaromeic).

TpeTuii ypoBeHb — PEKH, UMEIOIHE UCTOKH B 30HE II0JIOTO-XOJIMHCTOTO pesibeda peruoHa,
C TUIOMIAZIIM BOJIOCOOPOB OT 2.7 KM2 (p. BumraeBka) /10 24.8 kM2 (p. Xeporta). ATHX PEK BCETO
12 (Tabsua 1).

OO6m1as mIomaab PeYHBIX 0ACCEHOB B PETHOHE cOoCTaBisieT— 3587,3 KM2, M3 HUX OacCelHBbI 1-
Tr0 YPOBHsS COCTaBJIAIOT 80,6 % TeppuTOpuUHU, 2-TO YPOBHA - 16,2 %, u 3-r0 ypoBHA — 3,2 %
Tepputropun. CpenHue pa3Mepbl HPUTOKOB IO IuIomagu: B Oacceitne p.Tyamce — 6 km2:
p.Ilcesyarnice — 3 kxm2; p.Illaxe — 2,2 km2; p. Coun — 2,1 km2; p.M3bIMTa — 1,5 KM2; p.Ilcoy — 2,7 km2.
Takum 06pa3oM, cpelHUI pa3Mep BECOMBIX ITPUTOKOB PEK HAa BCEH TEPPUTOPHU COCTABJISET OT
2 710 3 KB. KM, UTO COCTaBJIsIET CPETHIOIO JUTMHY UX OT 4 710 6 KM.

TeopeTnyecKkre McCIeZIOBaHUS MPOIeCCOB (DOPMHUPOBAHUSA CTOKA Ha M3yUYaeMOU TEPPUTOPUU
MOKa3aJIM, YTO B IpOIlecce CTEKAaHUs aTMOC(HEPHBIX OCAJKOB 10 3€eMHOM ITOBEPXHOCTU CJIEAYET
pas3uyaTh TPU XapaKTepHble (pOpMBbI CTOKA ITPU ¢cDOPMHUPOBABIIIEMCS Pesibedhe TOBEPXHOCTH CYIIIH.
IlepBas ¢opMa — CKJIOHOBBINM, WIH <IJIOCKOCTHOM», CTOK. OTO CTOK, OCYIIECTBJISIONTANCS
CTpYWKaMH, OOpasyIIIMMHUCA Ha ITOBEPXHOCTH 3€MJIM HACTOJIBKO TYCTO, YTO C H3BECTHBIM
JIOIYIIIEHHEM €r0 MOKHO MPHHSATH 3a IUIOCKOCTHOH. Ha HEKOTOpOM yAaJIeHHH OT BOjiopaszesia 3TH
CTPYHKH HAUYMHAIOT TPYIHPOBAThCA B 0Oosiee KpYyMHBIE, KOTOPbIE MOTYT YK€ JIOCTaTOUYHO
WHTEHCUBHO Pa3MbIBaTh IOBEPXHOCTh CKJIOHA. Pa3MbIBas ee, OHU CO3/Ial0T CBOEOOpPA3HBIN BH/I
IMOBEPXHOCTH CKJIOHA ¢ 60pO371aMu — 3TO BTOpas popMa ITOBEPXHOCTHOTO CTOKA.

I'pynmupysce 1anee Bo Bce 6osiee 1 60Jiee KPYITHbIE CTPYHUKU, YCUJIUBAsi CBOIO 3POUPYIOIILYIO
CIIOCOOHOCTb, OHHM OOpa3yIOT MOIIHBIN IIOTOK, KOTOPHIA B TPOIECCE CBOEH IeATEIbHOCTH
BbIpabaTHIBAaET CBOIO JIOJIMHY — IIepBUYHOe Mopdosioruyeckoe obpaszoBaHue. Takol HMeEHHO
IIOTOK M IPUHUMAETCS KaKk MPUTOK I mMopsAKka OCHOBHOM peKH. ITOMY YCJIOBUIO OTBEYAET 110
K1accu(UKanuu, MPUHATOH B reoMOP(OJIOTHH, «JIO}KOWHA CTOKa» — BBITSAHYTOE YIJIyOJIeHUEe C
MMOJIOTUMHU CKJIOHAMH, ITOKPBITHIMH PACTHUTELHOCTHIO, M HESCHO BBIPAYKEHHON OPOBKOH. DTO Tak
Ha3bIBaEMbIE JIEMEHTAPHbIE BOZOCOOPHI.

CnusiHUe JIBYX MOTOKOB 1-TO TOpsiKa co3aaet aoauHy 11 nopsaaka. /lanee mocsieioBaTeabHO
BO3HHUKAIOT Py4YbH, PEUKH, MaJible PEKH, CPeIHUE PEKH, OOJIbIIINE PEKU, BOAHBIE MArucTpaaud C
COOTBETCTBYIOIIIUMH IIOApas/ieJIeHUsAMU Ha Kjacchl. Ciemyss BBIBOZAM Teopuu (OPMHPOBAHUS
CTOKAa, MOYXHO 3aKJIIOUUTh, UTO (OPMbI CKJIOHOBOTO U PYCJIOBOTO CTOKA JOJIKHBI U3yUaThCs
OT/IEJTbHO, IIOCKOJIBKY 3aKOHOMEPHOCTH T'eHe3Hca 3TUX (DOPM PEe3KO Pa3IuIHBI.

BernumHy CKJIOHOBOTO CTOKA ©W €ro pacnpejieJlieHue Ha IIOBEPXHOCTHYIO U
BHYTPUIIOUBEHHYIO COCTaBJIAIOIIME OMpPeAessaeT codeTaHne Tpaduka IOXKIas, IJIyOMHHOU
WHUWIbTPANNH, TOBEPXHOCTHOTO BIIUTHIBAHUSA U IMIOYBEHHOTO 3a/iep:kaHus. [Ipu popmupoBaHuu
PYC/IOBOTO CTOKa K YHCJIy OCHOBHBIX TujiporpadudecKux XapaKTEPUCTUK MOKHO OTHECTH:
JUIMHY IIOTOKOB, ILIONIAAb BOJ0OCO0OPA, YHCIO MOTOKOB PA3JIMYHBIX MMOPAIKOB B PEYHOU
cetn JnaHHOro TopsAaka. Ocoboe B3HaueHWE TMPU HSTOM IMPHOOPETAIOT THUAPABIUYECKHE
XapaKTEPUCTUKU OTKPBITOTO PYCJIOBOTO TIOTOKAa. ['OpHbIEe pPEKHM HMMEIT CBOU XapaKTEpHbIE
0COOEHHOCTH, COCTOSIIE B TOM, YTO OTKPBITOE PYCJIO 3aHATO ITOBEPXHOCTHHIM BOJIHBIM ITOTOKOM,
a9acTh 9TOTO IOTOKA JABMIKETCSA B TOJIPYCJIOBBIX TaJI€YHO-BAJIYHHBIX OTJIOKEHUSAX. B cBsA3U ¢
yBeJIMYEHNEM O0BEMa 3TUX OTJIOKEHUH OT MCTOKA K YCTHhIO, HA OCHOBHBIX PEKAaX PErHOHA 00BEM
W3MEPEHHOI'0 CTOKa yMeHbInaercs. Tak, maisa p. MasiMTa Ha yuactke oT Kpacuoii ITossHbI /10
rmoc.Kerm ymeHbIIeHHE CTOKA OIEHUBAETCS B CPEAHEM OKOJIO 200 MM 32 TO/I.

Pesynbrarthl HCCAENOBAHUM THAPABJIUKH PEYHOTO CTOKa Ha 6 pekax COUYHHCKOTO
[IpuuepHOMOpPBA TOKa3ajW, UYTO IIPU H3YUYEHUH PYCIOBBIX IPOIECCOB  OIpPeAeIeHHe
SHEPreTHYECKUX ITOTEPh B PYCJIOBBIX ITOTOKAX SABJISSETCA OJHUM U3 BAXKHEHIITHX 3a/7a4 KaK C TOUKHU
3pEeHUs] TEOPETHYECKOH, TaK U IpaKTH4YecKoil. /lokazaHO, YTO B IMPaKTHUKE THAPOTEXHHYECKUX
paCUeTOB OTKPBITHIX pPycel HEeoOXOAUMO I0Jib30BaThes (opmyson Ille3m py1a ompesesieHUs
CKOPOCTH PAaBHOMEPHOTO JABI)KEHUS B PyCsIax, IPHU 3TOM BaXKHBIM SIBJISETCS BOIIPOC OTIPeeIeHUs
koadduIeHTa 11ePOX0OBATOCTH.

Hcxonst u3 aHasmm3a oO6pabOTaHHBIX HATYPHBIX JAHHBIX M0 KO3(GQUITUEHTY IIEPOXOBATOCTH
(KIIT), Hamu caesad BBIBOJI: YeEM OOJIBIIMM 3a1acOM KMHETUYECKOU SHEePTUH 00JIalaeT MOTOK, TEM
OoJibIliee €€ KOJIMYECTBO JTOT IOTOK (B €CTECTBEHHOM COCTOSTHUM) JIOJPKEH 3aTPaTUTh Ha
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[IpeoJIoJIeHNe  IYTEBBIX CONPOTHUBJIEHUU, T.e. TeM Oosbmre KIII. 3to o00BAcHAeTCA
B3aUMOJIEHICTBEM  IIOTOKA €  PYCJIOM: yBeJIMYEHHE  CKOPOCTEH  pe3KO  IOBBIIIAET
TPAHCIOPTUPYIOIIYIO CIIOCOOHOCTH NOTOKA. I10 TeM ke mpuumHaM K03GUINEHTHI IIEPOXOBATOC-
TU OyAyT OOJIbIIIE 1A TIEPEKATOB, UeM /IS IJIECOBBIX YYaCTKOB PEK, IOJDKHO TaKyKe HaOJII0/IaThC s
ymensbiienue KIII ot mcroka K ycThio peku. VIHTEpECHO OTMETUTH, UTO JUIA 3aperyJIMpOBaHHON
peku (ycTpoeHbI OeTOHHBIE OeperoBble CTeHKU - TUAPOCTBOP p. Coun — 1. Coun) KoapPUIHEHTHI
IIIEPOXOBATOCTH OKA3aJIMCh HAUMEHBIINMHU B CPAaBHEHHUU C [PYTUMH — HEe3apeTyJIMPOBAaHHBIMU —
pekamu. [1o pe3yspTaTaM BBHIIIOJTHEHHOTO UCCIEZIOBAHUSA C/IEJIAHbI CIIEAYIOIINE BBIBO/IBI.

PazpaboTaHHBIMM 3aKOHOMEPHOCTSIMH  JIOKa3aHO, UYTO PYCJIO KaXKJOM peK:u INpu
OlIpefieJIeHHOM pacxojie BO/Ibl MMeeT HauOOoJIbIIIyI0 IIPOITYCKHYIO CIIOCOOHOCTD, 60JIbIlIe UJIN MeHbIIIe
KOTOPOHM TPOIYCKHAsA CIHOCOOHOCTh YMEHbBIIAeTCs. IJTOT ONTHMAJIBHBIN PAaCXOJ], SBIISETCSA
pyci1ooopa3yromuM. /[y pacxofioB, OOJIBIINX PYCIO00OPA3YIOIMIETO0 PACXO/d, YBEJIHMYEHHE
kod(dduneHTa IIEpPOXOBATOCTH CBA3AaHO C YBEJHMYEHHEM HACHIIIEHHOCTH BOJHOTO IIOTOKA
BJIEKOMBIMU U B3BEIIEHHBIMH HaHOcaMH. IIp¥M OCTATOYHO GOJIBIIUX CKOPOCTAX TE€YEHUS
(0osee 3-5 M/c) TepsaeTcA YeTKas rPAaHUIA MeK/Xy IIOTOKOM BOJBI 1 JTHOM pycJia, a caMma
pPeKa nNpakTHYeCcKU 3a4aCTyIO IIPEACTABJIAET BOJJTHO-TPA3EBBIN CeJIeBbIH IIOTOK.

2. O0cyxaeHue

Pexkn CoumHckoro IIpuyepHOMOpPBS HUMEIT SPKO BBIPAXKEHHBIA ITaBOJAOYHBIA BOHBIN
pexxum (Tabsuma 2). ITaBoAKHM B IMOZABJISIONIEM OOJIBIIMHCTBE UMEIOT J0XKIEBOE W JINBHEBOE
npoucxoxkaenre. CpeITHUA MOJYJIb CTOKAa PeK COCTaBjseT 60-70 JI/CeK ¢ 1 KM2 M 3HAUYUTEIbHO
YBEJIMIUBAETCS OT YCTHEB PEK K UCTOKAM.

Taoauma 2. I'eomopdosiornyeckrue XapaKTEPHUCTUKH 0OaccelfHOB OCHOBHBIX peK (IepBBIH
ypoBeHb) CounHckoro [IpuuepHOMOpbs

ILno- o
. Kosu- O6mas | Cpenusist |CPeA-HUI
Haspamme | Jima- | Boicora |CPEAHHH ;I(I)Zf: weerno | amuma | meicora | PACKOR
pexu Ha, KM | ICTOKa, M ny,}OH c6opa IIPpUTO- | IIPUTO- BOJIO- BO/IBI,
? 2 KOB KOB, KM |c60pOB, M| /¢
KM
Tyance 35 350 10 352 57 197 335 15.3
Ilcesyamnce 39 1320 34.2 290 100 243 683 17.6
Illaxe 59 1620 27.4 553 250 517 854 36.8
Coun 45 1814 40.3 206 1453 195 720 18.4
M3bimMTa 89 2400 27 885 577 1025 1309 46.5
ITcoy 53 2517 47.5 421 158 430 1110 19.3

B wMasoBo/iHBIE TOABI HEKOTOPHbIE PEKH B YCTHEBBIX YaCTAX IIOJHOCTHIO TEPSIOT
MTOBEPXHOCTHBIN CTOK. YMCIIO MAaBOAKOB COCTABJISIET B CpelHEM 25-30 B roa. [TaBoaku (0cobeHHO
JIETHHE) XapaKTePU3yITCS KPAaTKOBPEMEHHOCTBIO (B CpeHEM JI0 2-3 CYTOK) U OOJIBIION UHTEHCH-
BHOCTBIO MOJBEMA YPOBHSA BOABI (OT 1-2 710 4-5 M U Oosiee). CpenHAs UX MPOAOJLKUTETHLHOCTD
paBHa 5-6 cyrkaMm. Pyciodopmupyrolue MaBoJKM BO3HUKAIOT IIPU BBHINIQJIEHUHU WHTEHCUBHBIX
JIUBHeH, npesBplmaonux 80 MMm. Mcroprueckue MaBOAKHM CeJIEBOTO XapakTepa Ha KPYHMHEUIINX
pekax pailoHa IPOIIIN B KOHIIE HIOHA 1956 rofia, B aBrycTe 1960 rojia, B uiojie 1989 roza, B Uioje
1991 roja u Jip.

B Tabnune 3 npuBefieH mepedyeHb 0a30BBIX THUJIPOMETPUUECKUX IOCTOB Pocruapomera,
MMeIOIINX HAOII0IeHUA 32 CTOKOM.
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Ta6mma 3. IlepedueHb THUIPOJIOTHUECKHX IIOCTOB € HAOJIOZAEHUAMHU 3a PAacXOJaMU BOJBI
(cpennue 3a Mmecsanpl) Ha TeppuTopuu CounHckoro IIpuuepHOMOpbs

Mepuox TLomans Hopwma rogosoro Hpenenblu
T'uaposiorunyeckuii moct Habozen | Bomocbopa, CTOKA 110 MSMCHEHIH
uit (rozp1) ar’ HaOJIIOAEeHUSIM, |TOAOBOIO CTOKA,
MM MM
p- Tyarmce — r. Tyamnce 1944-1996 351 1170,6 619-1981
P. Ame — c. Amie 1955-1990 282 1506,2 343-4192
p- Kyamnce — MamezioBa lllens | 1945-2005 14,6 1384,8 44-2889
p- Ilcesyarice — 1955-1992 255 1708,6 947-2563
c. TaTbsiHOBKA
p. laxe — ¢. Conmox-Ayn 1935-2005 423 2108,8 1328-3164
p. Ilcuii — c. Tyx-Ayi 1945-1988 20,4 1839,7 1127-32904
p- 3amn./laromsbic —1I. 1974-2005 49,0 1592,9 844-2720
JlarompbIc
p- Couu — 1. Coun 1944-2005 296 1747,2 1002-2809
p- Coum — c. IlimactyHka 1927-2014 238 1993,3 916-3017
p- Xocra — nnoc. Xocra 1935-2005 98,5 1622,1 074-2440
p- M3pimTa— p.i. Kp. Ilongaua | 1926-2003 510 2108,3 1245-3159
p- M3eivMTa — moc. Kemnn 1925-1968 798 1712,9 1009-2740
p- M3pimTa — Kazauwntii bpog | 1967-2004 839 2058,6 1308-2747

[To paHHBIM HaOJMIOAEHWH HA BTUX THAPOMETPUYECKHUX II0CTaX OBUIM PpPaCCUHUTAHBI
k03(pPunyeHTsl cTOKa OCHOBHBIX pek CounHCKoro IIpuyepHOMOpBA, HpPeACTaBJAIIINE JI0JI0
BBINAIAIONUX OCAJIKOB, CTEKAMIIUX C BOJ0COOpPOB. IIpuM 3TOM HOpMa OCAAKOB JJIsI KaKIOTO
GacceifHa B3ATa II0 pe3yJsibTaTaM U3MepeHHbIX Ha ceTu Pocruzpomera (Tabnuna 4). Ecau npusATh
B pacueT MaTepuasibl HaOJIIOJIGHUH 3a CTOKOM M OCajjKaMH Ha BojiocOopaX, IpPUBEIEHHBIX B
Tabsurie 4, TO MOJyIUM HepeasibHbIE JaHHBIE MO0 KOo3(d@dHUIImeHTaM Tr'o/IoBOro cToka (0T 0,73 710
1,37), YTO CBUJETEJILCTBYET O TOM, UTO OC3/IKU, M3MEDEHHble HA METEOCTAHIHAX, HE MOTYT
XapaKTepU30BaTh JIEUCTBUTEIbHBIE HOPMbI OCAIKOB /151 6ACCEHOB PEK.

Takum obpazom, JyiA JaJTbHEHIINX PAcueTOB HOPM OC3JIKOB B OacceliHaX OCHOBHBIX PEK
peruoHa TPUHATHI BEJIUYUHBI IUIIOBUOMETPUUECKUX TPAUEHTOB (TIOBBIIIEHUE OCAJKOB C
BBICOTOI1), IOJIyYE€HHBIX HEIOCPEICTBEHHBIMU HaO 0/1IeHussMu (BbuTiokos, 2018):

- 11 xomoaHoro nepuoza (¢ 1.XI mo 30 MapTa THAPOJIOTHUYECKOTO T'o/ia) PaBeH 5,3-4,9 % Ha
Kakple 199 M MO'beMa, a B CpeZIHEM 5,0 % Ha KaXKIbIA 100 M IOIbeMa;

- J1 TEIIOTOo nepuojia (c 1 ampeJid 1Mo 30 OKTAOps) IUTIOBUOMETPUYECKUM I'PaINEHT pPaBeH
3,6-4,2 % Ha KaXkAbple 100 M IOAHEMA, a B CPeJIHEM 4,1 % Ha 100 M.

Cnenyer OTMETUTD, YTO BEJIMYMHA IUTIOBUOMETPUYECKOTO I'PA/INEHTA B HEKOTOPOH CTeNeH!U
3aBUCUT OT UHTEHCUBHOCTU JIUBHA. Tak, /IS HCKJIIOUUTEIbHO WHTEHCUBHOTO JIUBHA B HIOJIE
1956 r. mo gaausiIM MC KpacrHast Ilossaaa u MC Auunixo IUTIOBUOMETpHYECKUH KO3(hQPUINEHT
MIOJIyYeH PaBHBIM 9,7 % Ha 100 M.

ITo manHBIM HAOJIO/IEHUH OBLIM MOCTPOEHBI TPAMUKHU CBS3W HOPM TOZOBBIX OCAZKOB IS
MEeTeOCTAHIINH, PacCIlOJIOKEHHbIX B 0OacceliHax OCHOBHBIX pek CoumHckoro IIpumyepHOMOpPHS
(bacceiitapl M3biMThI, Coun u Illaxe), a Takke oOIas KpuBas 3aBUCUMOCTH HOPMBI T'OJIOBBIX
OCaZIKOB OT BBICOTHI HAJT ypoBHeM wMopsA. IllosyyeHHBble 3aBUCHUMOCTH HMEIOT B OCHOBHOM
HeJIMHEWHBIN XapaKTep W XapaKTePU3YIOTCA PAa3HBIMU CTeleHAMH TOYHOCTU — OT 0,47 A0 0,87.
ITO CBUJIETEJILCTBYET O TOM, YTO (OPMHUPOBAHHE HOPMBI OCAJIKOB B 3HAUYHUTEJIBHOU CTENeHU
OmpesiesisieTcsl MECTHBIMHM YCJIOBUAMHM, a TaKKe TOYHOCTBHIO HAOJIOEHUI HA METEeOCTAHIIHAX.
Tem He MeHee, CJIeZlyeT OTMETUTh TO OOCTOATENHCTBO, YTO JIJISI KAXK/IOTO KPYIIHOTO OacceilHa pek
perroHa UMeIOTCA CyllleCTBEHHbIE OTINYUA (DOPMUPOBAHUSA PEKUMA OCAIKOB.
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B Tabnune 4 maHbl pacuerTbl KO3 (PHUIMEHTOB TOJAOBOTO CTOKA OCHOBHBIX PEK PEruoHa,
MOJIydeHHbIE C YYETOM BBICOTHBIX IIOIPABOK I Kakjaoro OacceiiHa. B aToMm ciyuae
K03(pPHUIIMEHTHI TOAOBOTO CTOKA MOJIyYEHBI PABHBIMU B IIpefiesiax 0,67-0,77. CienoBaTesbHO,
cpefHss BeTMnunHA K03(hGUITUEHTA TOJ0BOTO CTOKA PEK COCTABJISAET 0,72, WJIM BBICOTA CJI0S CTOKA
OKO0JI0 1800 MM.

Tao6suma 4. OnpeneneHre CpeTHEMHOTOJIETHETO KO3ddUIlMeHTa CTOKa 0 BCeM BoaocOopam
CounHckoro ITpuyepHOMOpBA

g > =] N < o . B
= -] Eox N 2 © 9y =58 g o =
A E SESZ |25%E. 5E. 2548 siis EEE
= g 2REST |S5EE4 Smg”|S8855| FEEs TE¢
g SEgF FEEE | T5E |FEsE §7% g8z
p. Tyance —
! r. Tyance 390 1424 1042 0,732 1750 0,595
p. Ame —
2 c. Aimre 570 1694 1506 0,889 1800 0,837
p- Kyamnce-
3 MamegoBa 380 1672 1550 0,927 1750 0,886
Illean
p. IIceayamnce
4 — TaTbAHOBKA 760 1672 1709 1,022 1990 0,859
5 p. Hlaxe- 1010 2145 2109 0,983 2200 0,959
c. Cosmox-Aya
p. lcuii-
6 ¢. Tyx-Aya 700 2436 1840 0,755 2436 0,749
p. 3an./larom i ]
7 bic —/laromspic 1560 1593 1,021
p. Coun —
8 c. Ilnacrynka 840 1800 1993 1,107 2000 0,996
p- Coun —
9 r. Count 720 1664 | 1747 1,05 1990 0,878
p. Xocra —
10 noc. Xocra 480 1635 1622 0,992 1800 0,901
pP- M3bsimMTa —
11 n. Kpacuaa 1670 1904 2122 1,114 3040 0,698
THoassHa
12 p. M3bImMTa — 1380 . 1713 0,779 2540 0.674
noc.Kemmu i ’
p- M3bIMTa —
13 Kazauwnit 1340 1507 2059 1,366 2450 0,840
bpog,
JII'C Aubra —
14 4-i1 pyaeit 850 2190 1472 0,672 2190 0,672
B cpeagnem 853 1821,6 1853 1,017 2149 0,862

B Tabnuue 5 nmpuBefieHbI Pe3yIbTaThl OAJIAHCOBBIX PACUYETOB JIJIsI OCHOBHBIX BOZIOCOOPOB peK
permuoHa ¢ y4eToM BBICOTHBIX TOIIPABOK, MTOJIyYE€HHBIX 110 TUIICOMETPUYECKUM KPUBBIM.

10
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Ta6smna 5. basancoBble pacueTsl 10 OCHOBHBIM Bosiocbopam CounHckoro ITpuyepHOMOpBhs

ITonpaBouHBIH KO3 uIeHT
No B . Cpenusas Hopma Hopma Ocamu ¢ Cpennuii
accerH OCa/IKOB I10 y4ETOM
n/ - BBICOTA, nameperms | ST | ponra e k03ddurnex
o p M 3UMHUX | JieTHuX | Hopmsl p MM p ’ T CTOKA
0CaZIKOB | OCAaZKOB | OCAIKOB M MM
1 IIcoy 1250 1,581 1,469 1,525 1664 - 2538 -
2 MabiMTa 1670 1,674 1,544 1,605 1922 2199 3085 0,713
3 Couu 720 1,409 1,328 1,368 1664 1747 2276 0,768
4 IITaxe 1010 1,467 1,374 1,420 2145 2109 3046 0,692
5 | Ilcesyamce 760 1,390 1,311 1,346 1672 1709 2250 0,760
6 Aie 570 1,32 1,256 1,288 1694 1506 2182 0,690
JICC 850 1,106 2190 1472 2150 0,672
9 Aubra 5 , 9 47 5 ,07

Jlasiee OBUIM TIOCTPOEHBI KapThl paclpeieseHus HOPM OCAJKOB IO OacceiHaM peK B
COOTBETCTBUM C BBICOTHBIMH 30HAMU KaKJOro OacceiHa, WCXOAsA W3  CPETHETO
IUTIOBUOMETPHYECKOTO TPAJINEHTA, COCTABJIAIOIIETO 4,5 % IOBBIIIEHHUS OCAJKOB IIPH IIOABEME Ha
100 M BBICOTHI. [Ipu 9TOM OYeHb Ba*KHBIM SIBJISIETCSA PacyeT HOPMbBI OCA/IKOB B HIDKHHUX I'DaHHUIIAX
O6acceitHoB pek CounHckoro ITpuuepHOMOpPBS:

Bacceiin p. M3pimTa: (Coun-Amiep 1993+1847+1864 MM cp.1801 Mm);

Bacceiin p. Coun: cp. 1800 mMm (Coum B r. Coum, Xocra -1635 MM, Amiep — 1503 MM,
MousioBka — 1544 MM, Marecta 1632 MM cp. 1538 MM);

Baccetin p. [Ilaxe: 1700+1672+1690 MM cpest 1687 MM (B patioHe c. Tyx-Ays cp 2335 MM);

Baccetin p. [1cesyarce: 1700+1672+1690 MM cpeft 1687 MM;

Baccetis p. Ame: 1694+1672 MM ¢p.1683 MM.

Crnenyer OTMETUTD, YTO JJIsI IIOCTPOEHHs KapT OACCEeHHOB peK IO BBICOTHBHIM 30HAM ObLIH
ucnosib3oBalnbl ['MC-texnosoruii (mporpamma ARC-GIS) (C.JI. CamcoHoB). Hurke mpuBeneHbI
KapThl HOPM OCaJIKOB OacceHOB pek (PucyHku 2-7).

11
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Puc. 2. Kapra HOpM 0caZikoB 110 BBICOTHBIM 30HaM bacceiina peku Ilcoy
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Puc. 3. Kapra HOpM 0caZikoB 10 BBICOTHBIM 30HaM bacceiiHa peku M3piMTa
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Puc. 6. Kapta HOpM 0cazikoB 10 BEICOTHBIM 30HaM bOacceiiHa peku Ilcesyarce
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Puc. 7. Kapra HOpM 0cazikoB 110 BBICOTHBIM 30HaM bacceiiHa peku Arile
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3. 3aKJIIoueHue

PeuHOU CTOK /Isi W3y4yaeMOW TEPPUTOPUU OUYEHb Ba)KEH B TpeX acleKkTaX — Kak
BOZTHOOAIAaHCOBBIN pecypc, Kak cpejia OOMTaHUA U KaK (paKTOp Ype3BbIYAMHBIX CUTYalui. B cBsA3M
C 3TUM aKTyaJIbHOCTh M3yYaeMOTO BOIIpOCa He BBI3bIBA€T COMHEHHU. PeuHyro ceTh COYHMHCKOTO
[IpuyepHOMOpPHST MOKHO pa3/IeJINTh HAa TPHU YPOBHA PpAacHoJIOKeHHs (B COOTBETCTBHUU C
reoMmopdosIoTHel): TepBhI YPOBEHb — OCHOBHBIE PEKH, UMEIOIHE HCTOKHU ¢ OTPOTroB [J1aBHOTO
(BomopaszesibHOTO) XpebTa W obsiafatoniye OCHOBHBIM BOJIHBIM PECYpPCOM PETHOHA; BTOPOM
YPOBEHb — PEKH, HUMEMIINe HCTOKH B COOTBETCTBUH C MOpP(QOJIOTHEN pernoHa ¢ XpeOToB
00IIIEKaBKA3CKOTO ITPOCTHUPAHUS, PACIIOJIOKEHHBIX OJIDKe K Oepery Mops B IpefiesiaX HU3KOTOPHOTO
penbeda; U TPETUU YPOBEHb — PEKH, UMEIOIUE HCTOKH B 30HE II0JIOTO-XOJMHCTOTO pejibeda
PEeruoHa, ¢ IIOMAAsIMHU BOAOCOOPOB OT 3 /10 25 kM2 .O0111as1 IUI0Iaib 6acceiHOB — 3587,3 KM2.

Ananu3 6a3 MAHHBIX 10 CTOKY pek CouynHCKOro I[IpuyepHOMOpHS MOKA3asl, YTO MMEEeTCs
ompesiesIeHHAs] KOPPEJAIUsS MEXKAY MOAYJIbHBIMH KO3(D(UIMEHTaMU CTOKA U OCAJIKOB, IPUYEM
9Ta KoppeJisiius 0oJiee TecHAsl B CPEHEBBICOTHOM 30HE, U PE3KO YXY/IIAeTCs IPU X03AHCTBEHHOM
UCIIONIb30BaHUU OacceiiHa peku. OOpamraer Ha cebs BHHMaHHE, 4YTO OCHOBHAs YacThb
TUAPOMETPUYECKHUX IIOCTOB C M3MEPEHUSIMHU PACXOJIOB BOJABI IOJBEPIJIACh 3aKPHITHIO B IEPUO
2003-2005 TOJbI, IOCKOJIBKY pabOThI IO OpPraHU3aIlUd H3YYEHUS PYCJIOBOTO CTOKA BechMa
TPYZIOEMKU. M3yueHre CKJIOHOBOTO COKa BOOOIIIE ITpeKpaIeHo.

UccnemoBanusaMu  J0Ka3zaHo (Ha  OCHOBAHWHM  MaTepHAJIOB  CTAllHOHADHOTO H
SKCIIEIUITUOHHOTO HW3yYeHUs) JejleHne TeHe3Wca CTOKa Ha JiBe ¢Ga3bl — BO3HUKHOBEHHUS
CKJIOHOBOTO CTOKA U JJaJIbHEHIIIETO €T0 IIPEBPAIleH!s B PYCJIOBOM CTOK. DTH JIBa BU/Ia CTOKA UMEIOT
MPUHITAITHATILHO Pa3InIHble GOPMBI U BIUAIOINIHAE (PAKTOPHI U UX 3aKOHOMEPHOCTH.

JI7is1 CKJIOHOBOTO CTOKAa, MMEIOIEro BajKHOe 3HaueHHe B 30He HHU3KOTOPHOTO pesbeda,
OCHOBHOE€ BJIMSTHHE OKa3bIBAIOT (DAKTOPHI COCTOSHUS IIOUYBEHHOTO MMOKPOBA U €r0 XO3SHCTBEHHOTO
HCIIOJIb30BaHUsA. B yC/JIOBUAX COBpeMEHHOW WHTEHCHUBHOM 3aCTPOUKH 3TOW 30HBI T'OPOJICKUMHU
IOCeJIEHUsIMH 371eCh BO3HHUKAIOT yCJIOBUS, KOTZa KOAMQOUIIUEHTHI CTOKA MPEBBIIIAIOT BETUYNHBI
0,5-0,9, 4TO (popMHUpYyeT KaTacTpopudyecKre NaBOJAKH.

PycsioBOHl CTOK 3aBHUCHUT KaK OT MOP(OMETPHYECKUX XapAKTEPUCTUK OacceliHa, TaKk W OT
pexkuma ocaakoB. dopma pycsa M ero MpOIyCKHas CIOCOOHOCTh oOpasyercsi MPH CKOPOCTSX
TeueHus: Oosiee 3 M/c. OTMedaeTcs yMeHbIIEHHE 00bEMA CTOKA B HIDKHEM TEUEHUH IOUYTH BCEX
peK, a Tak)Ke BJIMAHME BBICOTHOM IOSCHOCTU (30HAJIBHOCTH), KOTOpas B perHOHe HNMeeT CBOU
crenuduueckre 0cOOEHHOCTH, OTpeAessieMble CBOe00pa3ueM PaCIIOIOKEHHUs XPEOTOB U JIOJIHH.

JlJis  onTUMU3AIMK  BOJIOXO3SHCTBEHHOTO WCIIOJIb30BAaHHUSA BOJHBIX PECYPCOB PpPErroHa
BaOKHeNIIIee 3HAUEHNE NMeEET PEXUM peK, OepyIux Hadaio Ha oTporax IytaBHoro KaBkasckoro
xpeOTa, OaccelHbl KOTOPBIX TaK’Ke ITO/IBEPralTCs AaHTPOIIOTEHHBIM Harpy3kam. OTMeuaercs
yMeHbIIIeHHe 00bEMa CTOKa B HIDKHEM TEYEHHU ITOUTH BCEX PeK, a TaKKe BJIMSHHE BBICOTHOU
MOSICHOCTH (30HAJIPHOCTH), KOTOpas B pErHOHE HMeeT CBOU clenuduueckrne 0cOOEHHOCTH,
ompeesisieMble CBOeOOpa3reM PacIIOJIOKEHUS XPEOTOB U I0JIHH.

B cBsA3U ¢ yyacTUBIIUMUCS KaTaCTPOQUUECKUMH ITABOAKAMH POCTHIPOMETOM YBEJTMUEHO YHUCIIO
OTKPBITBIX aBTOMATUYECKUX YPOBHEMEPHBIX HOCTOB (710 48 B CounHckoM [IpuuepHOMOphe). OnHAKO
WU3BECTHO, UTO J/II TOPHBIX PEK, XapaKTEPUIYIONIUXCA HEYCTOMYUBBIM PYCJIOM, YPOBEHb BOJIbI HE
SIBJISIETCS IOCTATOYHOM XapaKTEPUCTUKOU BOJHOCTU peku. [1o3ToMy BechbMa BayKHOUM 3aavel Juist
pPEerroHa SBJISETCS BOCCTAaHOBJIEHUE THAPOMETPUUECKIX IIOCTOB C I3MEPEHHUEM PACXO/I0B BOBI.
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Towards the Analytical Approximation of Weathering Forms based on Fitting of the
Geomorphological Structures by the “Tafeln Hoherer Funktionen” Profile Database

Brief communication
Alexander Bolkhovitinoff 2, Viktor Krukowskikh 2, Oleg Gradov 2-*

aInstitute for Energy Problems of Chemical Physics, Russian Academy of Sciences,
Russian Federation

Abstract

A novel approach for the analytical approximation of weathering forms is proposed in this
brief communication. This novel technique based on different isosurfaces and profiles of special
functions (such as Euler—Riemann zeta function, Jacoby function, Mathieu function, Weierstrass
function, Hankel function, Auger function, modular elliptic functions, etc.) is a very effective
method for prognostic geomorphology and physical geography, including simulations of the
landscape relief instabilities, nonspecific weathering forms and geomorphogenesis.

Keywords: weathering forms, geomorphology, approximation, special functions, Euler—
Riemann zeta function, Jacoby function, Mathieu function, Weierstrass function, Hankel function.

1. Introduction

It is well known that the weathering activity and morphogenesis of the Earth surfaces can be
qualitatively correlated and spatially colocalized (Govindarajan, Murthy, 1969; Modenesi, 1983;
Pavich, 1985; Tokuyama, 1986; Le Pera, Sorriso-Valvo, 2000; Rochette Cordeiro, 2014). The form
of the surface peculiarities can be analyzed and approximated using multifactor analysis, including
the influence of some geophysical and geochemical factors such as temperature and mineralization
of the geographical environment and also surface reactions on the solid state rock interfaces and
within the pores (Velbel, 1990). A number of eastern and Asian scientific organizations (Institute of
Geology and Geophysics of Chinese Academy of Sciences [Beijing]; Laboratory of Marine
Geology, MOE, Tongji University [Shanghai]; College of Geology Engineering and Geomatics,
Chang'an University [Xi'an]; Aero Geophysical Survey & Remote Sensing Center for Land and
Resources [Beijing] etc.) support the projects with the elements of approximation of geophysical
and geomorphological structures and processes such as potential fields and seismic migration
(Sheng-Chang et al., 2001; Shengchang et al., 2001; Zhang et al., 2005; Liu et al., 2007). The main
problem of the concepts addressing the possibility of approximation of the weathering forms is
misunderstanding of the full multiphysical complexes of different (and qualitatively inequivalent —
such as chemical and physical weathering forces) factors and counter-directional forces of a
morphogenesis process in different weathering and environmental conditions and for different
weathered substances. For example, multiphysical correlations for soils (Prokofiev and Dunec.,

* Corresponding author
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2005; Hemmati et al., 2010; Hayes et al., 2010; Navarro et al., 2014), rocks (EUROCK 2006;
Guangmiao, 2006, 2007; Sheng et al., 2007; Selvadurai et al., 2011; Rutqvist and Tsang, 2012;
Skarydova and Hokr, 2015; Kraishan et al., 2016), clays (Supian, 2011; Gerasch et al., 2014) and
crystals (Roters et al., 2010; Yankin et al., 2013; Shizawa, 2014; Yoon et al., 2016) are different by
the most key parameters / constants and variables. Consequently, approximation of the
multiphysics of such different structures will be equivalent to the simulation (ab initio studies) of
such processes, but will not be equivalent to the analytical approximations of the resulting forms
using mathematical or statistical functions. But it is obvious that the computation process of the
multivariable functions is very time-consuming. It seems acceptable that the resulting form of the
weathering process must be interpreted as a consequent of the weathering process force
approximation, and thereof, it is adequate to and correlated with the geo-environment force
diagrams which can also be approximated by the analytical functions. According to the above listed
considerations, we provide an attempt of su-field analytical approximation of the weathering
process results using special functions for different forms of geostructures and fields (for example
— colocalized morphology and geo-electric field in multiphysical modeling (Clément, Moreau,
2012)). The plausibility of our concept can be verified by the isomorphism (or other similar
morphisms) between the morphological weathering process results and graphical representation or
visualization of the certain special functions within the frame of comparative geomorphology.

2. Materials and methods

Methodological bases of this study include special function tables (by Jahnke E., Emde F. and
Losch F.), also known as a “Tafeln Hoherer Funktionen” in original language editions (Jahnke,
Emde und Losch, 1960 [etc.]), initially provided by “B.G. Teubner Verlagsgesellsch” AFT, Leipzig.
The study is based on the comparative analysis between the approximations (by some special
functions from this book) and different images of the weathering structures, provided by the
artificial intelligence or machine learning-assisted Web searching using “weathering”-like
keywords. Some notations of such illustrations are introduced into the article body for clarification
of the theoretical principles proposed and visual recognizing of similar objects in different figures.

3. Results
The results of the comparative studies are presented in Table 1.

Special functions Geostructures
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Riemann zeta function or Euler—Riemann zeta
function {(s) is a function of a complex variable
s that analytically continues the sum of the
Dirichlet series:
1
¢(s)=) —

n:ln
when the real part of s is not greater than 1.
More general representations of {(s) for all s
are given below.
The values of the Riemann zeta function at
even positive integers were computed by Euler.
The first of them, {(2), provides a solution to
the Basel problem. The values at negative
integer points, also found by Euler, are rational
numbers and play an important role in the
theory of modular forms. Many generalizations
of the Riemann zeta function (Dirichlet series,
Dirichlet L-functions) are known

"The Mittens" are a pair of buttes in Monument
Valley, Utah. Each of these formations includes
a thick tower of rock with a thin spire alongside
it, making the two buttes look like a giant pair
of mittens.

Buttes are tall, flat-topped, steep-sided towers
of rock. Buttes were created through the
process of erosion, the gradual wearing away of
earth by water, wind, and ice. Buttes were once
part of flat, elevated areas of land known as
mesas or plateaus. In fact, the only difference
between a mesa and a butte is its size. Buttes
are created as streams slowly cut through a
mesa or plateau. The caprock, resist weathering
and erosion. As a result, the formations stay
about the same height as the plateau or mesa.
Weathering and erosion, most often by wind
and rainwater, slowly erode the softer rock
surrounding the caprock. Caprock protects the
more vulnerable rock beneath it

L -
-.}-‘«ntosu.m»q.hg

BUTTE PINNACLE

A modular form is a complex analytic function
on the upper half-plane satisfying a certain
kind of functional equation with respect to the
group action of the modular group, and also
satisfying a growth condition. The theory of
modular forms therefore belongs to complex
analysis but the main importance of the theory
has traditionally been in its connections with
the number theory. A modular form can
equivalently be defined as a function F from
the set of lattices in C to the set of complex
numbers which satisfies certain conditions: I)
If we consider the lattice A = Za + Zz
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generated by a constant a and a variable z,
then F(A) is an analytic function of z. IT) If a is
a non-zero complex number and aA is the
lattice obtained by multiplying each element of
A by a, then F(aA) = a-kF(A) where k is a
constant (typically a positive integer) called the
weight of the form. IIT) The absolute value of
F(A) remains bounded above as long as the
absolute value of the smallest non-zero
element in A is bounded away from o

Monument Valley is a Arizona-Utah border
tribal park famous for its towering butte
sandstones. The first images below were
constructed using Metatools Bryce3D (both the
Windows and Mac versions), a virtual
landscape generator. These and many similar
images, along with numerous color
photographs, will be incorporated in some
books, including the bestseller “Geologic
Scenery of the Southwest”
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The example of the Jacoby function relief

Colon illustration from the J. O’Connor book
about Grand Canyon
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The Grand Canyon landscape elements

Buttes, mesas and canyons are created after

coal companies strip mine land in

The example of the Hankel function relief

The example of the Mathieu function relief |
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Cappadocian weathering forms

Cappadocian weathering forms

Examples of the Mathieu function relief

The map of the inversed values of the gamma | Himalayas. Streaming weathering forms

function

The example of the Jacoby function relief
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Contaminants
and sediment
are filtered

Provides
critical wildlife
habitat

Cleaner water
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Saturated peat

p Stores water

a

Precipdation — the
INPUT 10 the system

River Drainage Basins

Valley sides
The watershed —
the edge of the

Dasin within which
water Is collected

Examples of the Mathieu function relief
(including NIST resource visualization
https://dlmf.nist.gov/28.3)

Wetlands purification diagram (a) and the
water cycle as a series of processes by which
water is evaporated from the sea and eventually

condensed and precipitated over the land (b)

Badlands are the examples of a naturally occurring
erosion-shaped terrain

e 2K
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Another example of the Jacoby function relief with

branching or bifurcation

Cappadocia-like landscape in the Himalaa (th

weathering factor illustration)
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sample locations

Example of the Mathieu function relief (NIST
resource graph https://dlmf.nist.gov/28.3)
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Diagram of soil and parent material distribution.
Image Court. of USDA-NRCS,

Ed. Court. of UNL
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Example of the Hankel function relief
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A special function with two extremums and
one peculiarity (“saltation”)

Single weathered crag on the hillside Chitinza
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P =l S

Fold in the Green Pond Formation Location:
Rt 23 North Newfoundland
(NJ Fossil e Site)

with weathering water. Kelimutu, Indonesia
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A special function with one global extremum
and two peculiarities “saltations” with a “stage”

[F—— -
Example of the Mathieu function relief (NIST
graph https://dlmf.nist.gov/28.3.F13.webgl)

Sand dunes weathering and erosion

4. Conclusion

Some results of this computations and comparative geomorphological studies very good
confirm our primary hypothesis about approximability of different types of weathering forms using
different special functions, including Euler—Riemann zeta function, Jacoby function, Mathieu
function, Weierstrass function, Hankel function.
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Abstract

In the territory of Serbia after the Second World War, the largest percentage of the population
was engaged in agriculture. Industrialization in the post-war period and intensive rural-urban
migration have led to a significant reduction in the number of people still engaged in agriculture.
There are some differences in certain ethnic groups. In some groups, larger number of inhabitants
stayed in the countryside and were engaged in agriculture, while in others, there was more intensive
abandonment of the countryside and relocation to cities or departure from Serbia to some other
country.

The aim of this paper is to determine which ethnic groups, according to the Census of
Population in 2011, are mostly engaged in agriculture in the area of Vojvodina, at the time when
the percentage of the agricultural population in the northern Serbian province is reduced to only
4.4 % or to around 85,000 inhabitants. The analysis used data on the agricultural population and
ethnic groups of the Statistical Office of the Republic of Serbia. Detailed data by ethnic groups
were obtained by additional processing of the data of the Statistical Office of the Republic of
Serbia. Descriptive statistics were used for data analysis, and the cartographic method was used
for the clear presentation of the obtained results.

Keywords: agricultural population, ethnic groups, Vojvodina.

1. Initial considerations

Region of Vojvodina, in geographical terms, includes the northern part of Serbia, northwards
from Sava and Danube. It consists of three mesoregional units: Banat, Ba¢ka and Srem. In
statistical terms in the territory northwards from the Sava and Danube rivers, the Region of
Belgrade stands out, which includes the southwestern part of Banat and the south-eastern part of
Srem. Vojvodina covers one quarter of Serbia, and about 277 % of the population of Serbia lives on
its territory.

The majority population in Serbia is made up of Serbs, who participate in ethnic structure
with 83.3 %. Other ethnic groups are also present, but the largest percentage is made up of
Hungarians (3.5 %), Roma (2.1 %) and Bosnians (2.0 %). Other ethnic groups are also significant,
but they participate in ethnic structure with less than one percent.

In Vojvodina, Serbs are also the majority population. According to the 2011 Census, they
accounted for 66.8 % of the total population. They are followed by Hungarians (13.0 %), Slovaks
(2.6 %), Croats (2.4 %) and Roma (2.2 %). The ethnic groups of Albanians and Gorani who inhabit
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in larger number the south of Serbia should be singled out here, but they are also present in the
area of Vojvodina. According to the statistics, Albanians make only 0.1 % in Vojvodina, however,
there are significantly more of them. Members of this ethnic group have boycotted Population
Censuses on the territory of Serbia since 1991, so the numerical status of this ethnic group in Serbia
is unknown. According to the 2011 Census data, undecided and undeclared were recorded, with 2.2
% in Serbia and 4.2 % in Vojvodina of the total population. Research on the change in the gender
and age structure of the population in the area of Vojvodina, carried out in 2016, indicated that the
members of the Albanians, Bosniaks and Gorani are those who are largely undecided and
undeclared. This is indicated by age pyramids, which is regular, expansive with the undeclared and
undefined, as well as with Albanians, Gorani and Bosniaks. In addition, other indicators of the sex-
age structure of the population, such as the age index, arithmetic age of the population, medial age
of the population, age coefficients, in the undeclared are the most similar to the values of these
ethnic groups (Bubalo-Zivkovié, 2017). In the territory of Serbia, 21 ethnic groups with more than
two thousand members were separated. In the group “Others” are all members of ethnic groups
with less than two thousand members, including the Czechs, Egyptians, Jews, Ashkali, and others
(Internet 1). The multiethnicity of Serbia is the highest in the north of Serbia, that is, in the Region
of Vojvodina.

Different ethnic groups have different primary activities, and thus a different share of the
agricultural population. The aim of this paper is to determine which ethnic group has the largest
share of the agricultural population and which is the least engaged in this activity. Namely, the aim
is to determine which ethnic groups have kept agriculture as a significant activity to this today, as
several centuries ago when they settled in these areas.

2. Historical immigrations to the area of Vojvodina and connection with
activities of certain ethnic groups

The area of Vojvodina was a constant migration area. It has been inhabited since prehistory.
Anumber of sites from pelolite, mesolite and neolite have been found which indicate the
continuing population (Kovacevi¢, 2009). The population settled in these areas due to favorable
living conditions, sufficient water and fertile land. The greatest influence on today’s ethnic
structure of Vojvodina has been made by migrations from the beginning of the 18th century to the
present. War events, natural conditions, political and historical circumstances that led to
emigration and immigration have resulted in the ethnic structure as it is today.

During the rule of Charles VI, the first immigrations of the Germans were performed from
1712. The settlements were intensified after the Peace of Pozarevac in 1718 and the proclamation of
Count Florimund de Mercy as governor of Timisoara’s Banat. In addition to the Germans, Italian,
French and Spanish populations were also settled. Spaniards and Italians were settled for the
purpose of raising industrial agriculture, the development of horticulture, viticulture and fruit
growing. They were necessary for the construction of a melioration system in the wetland Banat,
but also roads and bridges. By colonization during the time of Charles VI, between ten and twenty
thousands of Germans were moved to the Banat area, and the exact number moved to other parts
of today's Vojvodina is unknown. The colonization of the Germans continued during the rule of
Maria Theresa, as well as during the rule of her son, Joseph II. Not only Germans were moved, but
also Hungarians, Slovaks, Czechs, Bulgarians, Ruthenains, Jews, Armenians, Gypsies, Arbanasi. In
general, the colonization included members of nations from whom the Vienna Court could have
any benefit, political or economic. During the 19th century, the colonization of today’s territory of
Vojvodina continued. The Germans who were engaged in agriculture and crafts were still resettled.
The Hungarians were engaged in agriculture, according to Jankulov (2003) with the cultivation
and tobacco planting. Also during the 19th century, the Romanians were mostly settled in Banat.
The colonization of Romanians had a commercial goal that was “the development of livestock
farming in the wide grasslands of Banat”. Bulgarians were colonized, too, for economic reasons —
“horticulture development”. The Slovaks, as colonists, were the best, because they were “hard-
working, persistent and satisfied with a small amount of food”. In addition, the Slovaks were
compatible with the Hungarians in cultural and political terms. Gypsies that were settled were also
useful to the authorities. Even back then, they were “wandering” without livestock and certain
occupations. Some of them were engaged in blacksmithing and silversmithing, drilling, playing,
and foretelling, and they mostly dealt with stealing and collecting old things.
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The colonization of the area of today’s Vojvodina during the 18th and 19th centuries was done
for economic reasons, in order to increase the arable land, to improve the way the land is
cultivated, as well as the specialization of some sectors of agricultural production. The Serbs lived
in the area northwards from the Sava and the Danube before the intensive settlement of these areas
took place during the 18th and 19th centuries. A large number of Serbs were settled during the
Great Migrations of the Serbs in 1690 under the patriarch Arsenije Carnojevi¢. The Serbs mostly
settled in the Military Frontier where they had certain privileges. They were engaged in agriculture,
but they also fought for the Austrian and Hungarian authorities.

During the 20th century, intensive ethnic changes in this area continued, including the
emigration of the German population, and the further immigration of the Serbian population.
A significant influx of the population occurred after the First World War, with immigration of the
population from the regions of the newly emerged state, the Kingdom of Serbs, Croats and
Slovenes. The settlement was carried out because of arable agricultural land and numerous
agricultural households that were left empty after the emigration of the German population from
these areas after the breakup of the Austro-Hungarian state. For the same reasons, the settlement
of the population continued after the Second World War. However, in the second half of the 20t
century, rural-urban migration took place, which led to the extinction of villages.

Over the last decades, migration have been mainly directed towards moving from the Vojvodina
area, which together with negative natural growth leads to a constant decrease in the number of
inhabitants. In addition, Vojvodina still has many ethnic groups, which gives it the epithet “Little
Europe”.

Traditional occupations of some ethnic groups that characterized them eventually changed.
This was influenced by deagrarization, industrialization, as well as the development of technology,
and over the last decades due to the intensive development of the IT sector. Today, it is increasingly
difficult to associate some activities to specific ethnic groups. This may be one of the last moments
when these differences can be observed, while further economic development will even more
reduce the differences due to globalization, cultural and ethnic equalization of ethnic groups, not
only in Serbia, but also worldwide.

3. Subject and methods

This paper analyzes the status and differences among economically active population by
ethnic groups in the region of Vojvodina as well as among economically active population by
activities. In other words, socio-economic indicators of differences between ethnic groups were
analyzed here. The paper uses the data on economically active population that is engaged in
occupation by activity and ethnicity and data on population according to ethnicity and economic
activity. The paper uses date on the agricultural population from the Censuses 1961, 1971, 1991 and
2002 for the analysis of trends in agricultural population in the area of Vojvodina. The analysis of
the agricultural population by ethnic groups used the data of the Statistical Office of the Republic of
Serbia, which were obtained after additional processing of 2011 census data. The agricultural
population is singled out from the group of economically active individuals who are engaged in
occupation. Based on economic activity, individuals are divided into economically active and
economically inactive. Economically active individuals are those who persuade occupations and the
unemployed. Economically inactive include children under the age of 15, retirees, persons with
property income, pupils and students, as well as persons who perform only household tasks in their
household. Data for economically active persons are collected for persons aged 15 and over. The
maximum age limit is not defined due to the fact that persons can be active even after leaving the
so-called labor contingent (15-64 years) (RZS, 2014a; RZS, 2013). The group of economically active
population was analyzed by activities, that is, for the purposes of this research, the population
engaged in agriculture was analyzed. Activities represent the type of production or activity that is
performed in an enterprise, store, institution, cooperative, private store (craft, trade, catering, etc.)
in which the person is working. 2011 Census 2011 displays data by activity in accordance with the
2010 Business Classification Regulation. This classification of activities is fully comparable to the
international classification of activities NACE Rev. 2, which is divided in the classification system
into sectors, areas, branches and groups (RZS, 2014b).

It is necessary to emphasize here that the question of ethnicity is formulated as an open-
ended question with a legal instruction that, according to Article 47 of the Constitution of the
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Republic of Serbia, citizens are not obliged to declare their ethnicity. Thus, in the 2011 Census, the
highest international standard was met, according to which every person was guaranteed the right
to free expression of his/her ethnicity (RZS, 2012a).

In this paper, a method of descriptive statistics was used to analyze economically active
population by national groups, as well as to analyze economically active population by activity and
national groups. The cartographic method was used to display statistical data.

4. Research results and discussion

The area of Vojvodina has been an agricultural region, both before the Second World War
and over the decades after the mentioned war. According to the Population Census in 1948, more
than two thirds of the population in Vojvodina was engaged in agriculture. Until 1953, the
percentage of agricultural population declined slightly and amounted to 63.4 %. After the 1950s
there was a more intensive reduction in the number of inhabitants engaged in agriculture. This
process has been induced by an intense industrialization that has, since the 1960s, had an
increasing impact on the emigration from villages and urban-oriented migration. In 1991, in
Vojvodina, 13.6 % of the population was engaged in agriculture (Cobanovié, Petrovi¢, 2006).
According to the latest 2011 Census, only 4.4 % of the economically active population is engaged in
agriculture. This led to the extinction of villages. The deagrarization process in the former
Yugoslavia is characterized as the fastest deagrarization in the world. From villages to cities, in the
former Yugoslavia, in just 50 years, about eight million people have been moved. Such processes in
the world lasted for a century and a half (Pejanovi¢, Njegovan, 2009).

Table 1. Share of agricultural population in the total population of economically active population
in Vojvodina’s municipalities (%)

2011. 2002. 1971. 1961.
Vojvodina 4.4 10.6 39.0 56.1
Ada 6.3 16.3 30.1 52.1
Alibunar 7.6 24.2 68.0 75.4
Apatin 5.4 9.2 31.6 42.1
Bac 10.6 18.4 63.2 73.4
Backa Palanka 4.3 10.6 39.5 56.0
Backa Topola 9.0 16.8 24.0 62.2
Backi Petrovac 8.7 18.3 56.5 64.3
Bela Crkva 7.0 19.2 51.2 57.3
Beodin 2.0 6.6 31.4 40.6
Becej 8.2 15.9 42.7 54.3
Vrbas 2.8 4.4 30.7 42.8
Vrsac 3.7 11.3 43.0 51.7
Zabalj 5.3 14.8 57.4 64.5
Zitiste 13.7 26.1 73.4 80.0
Zrenjanin 3.6 8.3 29.4 40.9
Indija 3.8 8.9 36.3 48.6
Irig 1.1 19.6 48.9 53.8
Kanjiza 11.1 22.7 51.1 61.7
Kikinda 3.2 7.6 37.3 54.2
Kovacica 8.2 24.1 63.1 70.6
Kovin 7.7 18.3 59.9 67.8
Kula 5.2 7.1 36.7 54.9
Mali Idos 4.8 14.6 48.5 63.1
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2011. 2002. 1971. 1961.
Nova Crnja 7.7 23.1 70.1 79.9
Novi Becej 8.0 14.1 45.9 58.3
Novi KneZevac 9.7 20.8 57.0 69.4
Novi Sad 0.8 1.9 11.1 17.9
Opovo 10.1 27.7 67.1 74.1
Odzaci 5.2 9.6 40.7 52.3
Pancevo 1.7 5.0 25.9 38.3
Pecinci 7.3 23.4 75.4 83.9
Plandiste 8.1 15.4 66.7 78.9
Ruma 4.3 11.7 39.5 57.6
Senta 5.9 16.1 34.6 43.6
Secanj 8.5 22.8 59.2 70.3
Sombor 1.2 11.7 38.2 46.0
Srbobran 6.2 17.3 55.0 70.5
Sremska Mitrovica 7.3 13.9 41.2 58.7
Sremski Karlovei 1.2 2.5 17.3 50.4
Stara Pazova 2.1 6.9 34.6 49.3
Subotica 3.4 8.1 30.2 39.2
Temerin 2.8 6.9 31.1 49.4
Titel 7.0 16.6 54.4 66.5
Coka 13.1 22,7 57.6 70.8
Sid 7.0 17.1 54.3 59.1

Source: SORS, Agricultural population, Population Census 1961. Book XV, SFRY, Belgrade, 1966;
SORS, Agricultural population, Census of Population and Housing 1971. Book XI, SFRY,
Belgrade, 1973; SORS, Households, agricultural population and household agricultural holdings,
Census of Population, Households and Housing in 1981, Table 195, SFRY, Belgrade; SORS,
Agricultural population, Population and Housing Census 2002, Belgrade; SORS, SORS, 2016,
Economically active population engaged in occupation by activity and ethnicity, Additional data
processing, 2016, Belgrade.

In the middle of the twentieth century (1961), the largest agricultural population was in Banat
municipalities, Zitiste (80.0 %), Nova Crnja (779.9 %), Plandiste (78.9 %), Alibunar (75.4 %), Opovo
(74.1 %) and others. A large percentage of the agricultural population was also found in some Srem
municipality, such as the Pedinci municipality, where 83.9% of the agricultural population was
recorded. The smallest number of inhabitants who were engaged in agriculture was in large centers
such as Novi Sad (17.9 %), Subotica (39.2 %) and Pancevo (38.3 %) (Table 1).

Each year there was a successive decline in the number of agricultural population. At the
beginning of the second decade of the 21st century, out of 45 municipalities in the area of
Vojvodina, only five of them had more than 10 % of the agricultural population of the total number
of economically active inhabitants (Zitiste 13.7 %, Coka 13.1 %, Kanjiza 11.1 %, Ba¢ 10, 6 % and
Opovo 10.1 %). The smallest number of the agricultural population lives in the municipality of Novi
Sad, only 0.8 %. There is also a small number of inhabitants engaged in agriculture in some other
municipalities, such as Sremski Karlovci, Sombor, Pancevo and Irig. A successive decline in the
share of agricultural population in the municipalities of Vojvodina is showed by Table 1 and Figures
1,2, 3 and 4.
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Fig. 1. Share of agricultural population in municipalities of Vojvodina
according to the 1961 Census data
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Fig. 2. The share of agricultural population in the municipalities of Vojvodina
according to the 1991 Census data
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Fig. 3. The share of agricultural population in the municipalities of Vojvodina
according to the 2002 Census data
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Fig. 4. Share of agricultural population in municipalities of Vojvodina
according to the 2011 Census data

The tendency of permanent migration of the population to the larger urban centers will
continue to have a negative impact on the agriculture of Vojvodina. Without significant
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investments in the development of agriculture and subsidies by the government, it is difficult to
expect that there will be more evident growth and development of agriculture. Despite the small
share of the agricultural population, it is interesting to analyze which ethnic groups are the most
active in agriculture in Vojvodina to the present. As mentioned, some of the ethnic groups have
been moved to the area of today’s Vojvodina in order to improve agricultural production. These are
Hungarians, Romanians, Bulgarians, Slovaks, Italians, and Spanish. Of the mentioned ethnic
groups, in Vojvodina, Hungarians and Slovaks are the most numerous. However, members of other
ethnic groups, who settled in the area of today's Vojvodina, immigrated because of the small
number of inhabitants, at that time, in this area and uncultivated areas. The process of emigration
from villages and small town centers, which lasts for several decades, and concentration in larger
cities lead to a continual reduction in the number of agricultural population per unit of agricultural
land.

Table 2. Share (%) of agricultural inhabitants of certain ethnic groups in the total number of
economically active population, according to the 2011 Census data

Population engaged in agriculture
Ethui Total The 1shalre li)n th?
nic groups . total numbper o

SO population Number members of the

ethnic group (%)
Serbs 417,602 48,093 11.5
Albanians 822 21 2.6
Bosniaks 245 21 8.6
Bulgarians 470 62 13.2
Bunjevci 5,169 882 17.1
Vlachs 51 18 35.3
Goranci 276 1 0.4
Yugoslavs 4,561 351 7.7
Hungarians 76,903 17,943 23.3
Macedonians 3,058 242 7.9
Muslims 825 104 12.6
Germans 829 108 13.0
Roma 5,022 1,048 20.9
Romanians 6,851 2,895 42.3
Russians 339 20 5.9
Ruthenains 4,635 1,047 22.6
Slovaks 16,154 4,023 24.9
Slovenians 508 32 6.3
Ukrainians 1278 139 10.9
Croats 13,873 2,497 18.0
Montenegrins 7167 527 7.4
Czechs 403 87 21.6
Others 1,684 96 5.7
Undeclared 24,668 2,448 9.9
Regional affiliation 10,888 947 8.7
Unknown 3,053 321 10.5

Source: SORS, Economically active population engaged in occupation by activity and ethnicity,
Additional data processing, 2016, Belgrade.
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Romanians and Vlachs have the largest share of their population in Vojvodina who are still
engaged in agriculture. In addition, more than one-fifth of the Czechs, Slovaks, Ruthenains and
Hungarians are also engaged in agriculture. The mentioned ethnic groups have a high percentage
of the population who live in the place of birth since birth. Poor mobility, that is, small share of
migrants, in these ethnic groups is the main reason of higher percentage of the agricultural
population compared to other ethnic groups with a higher proportion of residents who migrated
from the place of birth (Bubalo-Zivkovi¢, 2017). According to the Statistical Office of the Republic
of Serbia, the Roma are also highly engaged in agriculture (20.9 %) (Table 2), however, research by
municipalities found that Roma mostly collect secondary raw materials (Radovanovi¢, Knezevic,
2014) and materials for recycling. They are engaged in agriculture more as seasonal workers. Serbs,
as the majority population in Serbia and Vojvodina, are engaged in agriculture in a small
percentage. Out of hundred economically active inhabitants of Serbian nationality, 11 of them are
engaged in agriculture, which is a bit for the agricultural region, such as Vojvodina.

Goranci (0.4 %) and Albanians (2.6 %) are engaged in agriculture in the lowest percentage.
Members of these ethnic groups are mostly engaged in processing industry, that is, craftsmanship,
baking and confectionery. There is a small share of Russians, Slovenians, Macedonians, Yugoslavs,
Montenegrins and Bosniaks who are engaged in agriculture. The Russians are the most educated
ethnic group that is mostly involved in education. Macedonians are also engaged in the processing
industry, while Montenegrins mostly deal with the state administration. Members of other ethnic
groups also have a small share of members engaged in agriculture.

Ethnic groups, such as Romanians, Slovaks, Hungarians who have been settled in this area
because of the promotion of agricultural production a few centuries ago, are still the most engaged
in agriculture today. Thus, this activity is traditionally dominant in ethnic groups in which it was
previously.

5. Conclusion

Plain space, such as Vojvodina, has been confronted with demographic problems,
depopulation and emptying of rural settlements for decades. As a result, there is a decreasing
number of people who are engaged in agriculture, and especially a decreasing number of young
people whose dominant activity is agriculture. Nevertheless, more than one-third of Romanians
and Vlachs are engaged in agriculture. And more than one-fifth of Rusyn, Slovaks, Hungarians and
Czechs are also engaged in agriculture. Of course, these are significantly lower percentages of the
agricultural population of these ethnic groups than a few decades ago, but these are significantly
higher than in some other ethnic groups. The problem of agriculture in the area of Vojvodina is not
only related to the depopulation of the agricultural population. The problems of agriculture, not
only in the area of Vojvodina, but also throughout Serbia, are much deeper and require a number of
measures that would lead to the retention of the population in the countryside, as well as the
profitability of the population’s engagement in this activity. Government support should go
through subsidies, but also through maintenance of agricultural production by preserving the
traditional characteristics of certain ethnic groups. Supporting agricultural production, such as hop
production that is characteristic of the Slovak population, would in any case give even greater
effects in the recovery of agriculture in Vojvodina.
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Abstract

As of 21st century, our world became globalized and the consumption of the world resources
was constantly increased. Over excessive consumption of the natural resource also brings different
type of environmental problem with it. Nowadays, the people are moving from more demolished
places to less corrupted places, in terms of recreational activities. But, forcing the limitation of
those boundaries will reduce the size and amount of the recreational fields. As a result of that,
the governments of many countries take some precaution in order to protect the fields with rich
biodiversity, flora and fauna. These regions those intended to be protected called “SEPA — Saros
Bay Environmental Protection Area”.

The diversity and richness of fauna and flora in terms of Turkey world constitutes an
important part of the ecosystem. Approximately 12,000 species of flowering plants known to grow
in the European continent, while in Turkey the number is around 10,000, 3 thousand of them are
endemic, so swoop in and other countries of the world in Turkey. In addition, there is non-
cultivated, plants are unique to Turkey 2.866 km 1.134 km? marine area with a coastline of Turkey
and under the protection of the Mediterranean holds in the first place. Saros Bay, which is one of
16 special environmental protection area in Turkey, harbors its rich flora and fauna with
“a northern version of the sea” is known as. 209 species in the Bay marine plants, 108 species of
fish, 2 species of marine mammals and 233 species have been identified in marine invertebrates
the diversity of the marine ecosystem a total of 552. In studies on fish fauna in the Saros Bay, 3 of
the 22 teams that belong to the class, belonging to 59 families are defined type 124. Among these,
28 species belonging to 15 families of cartilaginous, bony fish species belonging to 44 families of
the 96. The number of species designated 107 Atlanta 124-Mediterranean, 12 cosmopolitan,
5 species are endemic to the Mediterranean basin, the number of. The variety of underwater life
and crystal clear water attracting attention with its charm, welcomes 1 million visitors during the
tourist season in bay. The diversity of shapes and a half in need, being an island, it had an effect on
biodiversity. Bay marine and terrestrial biodiversity marine and terrestrial ecosystems created by
the presence of ekotoon in much of has been effective.

Keywords: Saros Bay, fauna, flora, ecosystem, biodiversity.

1. Introduction

The fact that the biological diversity, and especially the floristic richness, of a country are
vitally important is an accepted fact all over the world today. When considering a region as being
biologically rich or poor, it is based on the fact that the variety of fauna and flora species in the
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region is very large or small (Isik, 2000). We need to know their definitions. While fauna is all the
animals that live in a region, flora is all the plants that grow in a region. Located in the temperate
zone, Turkey is notable for its different properties from many countries around it in terms of its
diversity of plants. The number of plant species spreading in Turkey is close to the number of plant
species spreading throughout Europe. With the addition of the discoveries made in recent years, it
has become clear that Turkey has about 12,000 plant taxon (at the species, subspecies or variety
level), of which 3,000 are endemic (Davis et al., 1988; Ekim, 2005; Ozhatay and Kiiltiir, 2006). It is
one of the richest countries of Europe in terms of endemic species diversity with an endemism rate
of 34.4 % (Ozhatay, et al., 2009). This property of Turkey is due to the diversity of geographical
factors. Numerous geographical factors such as changes in climate characteristics resulting in short
distances, variations arising from morphological characteristics, differences of soil types also lead
to differentiation and species diversification of vegetation formations (Demir, 2013). It is known
that about 60,000 animal species grow in Europe. It is estimated that animal species living in
Turkey have a number of 40.000 species known at present, with no complete inventory yet, and
that this number may reach the European figure or even pass in the future. We can compare these
numbers with those of European countries and our neighbors, especially those given about plants.
The richest European countries in terms of flora are the Mediterranean ones. The number of
flowering plants in the flora of the richest ones (Greece, Italy, France, Spain, Old Yugoslavia) is
between 5-6,000 species. The total number of endemic species in all European countries is around
2600. In Greece, which is the richest, this number is around 1000. If we think that there are 3,000
endemic plant species in Turkey, then we can see how fortunate we are in this regard. The richest
Flora among our neighbors is in Iran and around 8,000. Since its flora is not fully written yet, the
number of endemic species is not known exactly, but it is thought to be around 2.000 (Ekim,
2002). Moreover, the fact that Turkey was not been affected too much by the four glacial periods of
the earth until 12 thousand years of the last 1 million years caused a very different variety in Turkey
while thousands of species disappeared in Europe due to the fact that plants that fled, migrate in
various ways from the ice coming down from Northern Europe to Mediterranean found Turkey as a
kind of refuge area (Ocak, 2012).

The importance of biodiversity increasingly continues from past to present. Biodiversity has
provided many services throughout history that human societies are materially, spiritually,
culturally and aesthetically dependent. Biodiversity is the basis for the operation of the ecosystem
(Harrop, Pritchard, 2011: 474). Similarly, according to the Convention on Biological Diversity,
biodiversity is of value both on its own and in ecological, genetic, social, economic, scientific,
cultural, recreational and aesthetic aspects. In addition, biodiversity is important for the
maintenance and evolution of life support systems in the biosphere (Biodiversity-related
Conventions, 1993”).

In the 1960s, Turkey experienced intense environmental problems due to the rapid
urbanization and industry, policies that are followed in the field of tourism without consideration
of the environmental conditions, and incentives given. Coming to the point of destruction and
demolition of nature and some biological riches by environmental problems encountered has
resulted in the thought of preserving these places. Areas protected according to the data of the
Ministry of Environment and Urbanization are; water, land or marine areas with conservation
status governed by the relevant legislation in order to ensure the preservation and continuity of
biodiversity, natural and related cultural resources.

Special Environmental Protection Area (SEPA): Areas that have an ecological importance in
Turkey and world scale due to the obligation imposed to the party countries by the Convention for the
Protection of the Mediterranean sea against Pollution (Barcelona), but that are protected by the Decree
of the Council of Ministers because they are under risk of deterioration or destruction due to pressures
such as industry, tourism and housing (Ministry of Environment and Urbanization, 2104).

There are a total of 16 special environmental protection areas in Koycegiz/Dalyan,
Fethiye/Gocek, Gokova Bay, Patara, Goksu Delta, Kas/Kekova, Goélbasi, Pamukkale, Thlara, Foca,
Datca/Bozburun, Belek, Tuz Golii (Salt Lake), Uzungol, Saros Bay and Finike Submarine
Mountains determined and announced by the Council of Ministers in Turkey as of 2015. These SEP
areas have a marine area of 2,866 km2, a terrestrial area of 10,493.08 km?2, a coastal length of
1,134 km, an area of 13,335.86 km? in total. With these figures, Turkey is the country with the
largest environmental protection area in the Mediterranean (Anon 1).
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2. Material and Method

In this study, it was aimed to examine Saros Bay Special Environmental Protection Area, one
of the 16 Special Environmental Protection Areas, which stands out with its natural richness and
geomorphology. The attractiveness that causes the area to be announced as a special
environmental protection area and the ecological supply it creates as a result are also to be
examined. This study features a qualitative case evaluation study. In the study, the methodology
was determined in the light of data provided by the relevant ministry and relevant studies made in
the area.

3. Aim and Assumptions

The aim of the study is to provide information that belongs to the fauna and flora of the Saros
Bay. In this direction, table maps of fauna and flora of Saros were utilized in the study. Another aim
of the study is to examine the impact of announcement of Saros as a special environmental
protection area on the fauna and flora of the region.

4. Study Area Location

Saros Bay, which is the study area, is located in the Thrace side of Turkey and it runs along
the Canakkale-Edirne provinces administratively. The Bay, being the northeastern extension of the
Aegean Sea, has an area of approximately 730.21 km2. The area along the line is surrounded by the
Thrace shores in the north and the Gelibolu peninsula in the south (Figure 1). The southern
regions, which are on the Gelibolu peninsula side of the Bay, do not allow settlement.
The settlement is mostly located in the eastern and northern regions. The highest point in the basin
is Mount Koru (385 m.) which is located at the north-north eastern tip of the Bay. The only stream
that feeds the basin is Kavak Creek.

SRRA I

Fig. 1. Study Area, Saros Bay

5. Findings

The Bay was decided according to Article 9 of the Environmental Law No. 2872 on 11.10.2010
by the Council of Ministers and announced as the Special Environmental Protection Area in the
Official Gazette with Decision No. 27793 on 22.12.2010. Approximately 75 thousand hectares of the
said area has been announced as the SEP Area. Approximately 7 thousand people reside in the area
announced as the SEP Area. Saros Bay is described as a large and natural aquarium among marine
biologists and diving enthusiasts due to the rich variety of fish it houses. In addition to its protected
underwater wealth, its historical and cultural riches of the mainland also put under protection.
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Fig. 2. Saros Bay and Other Special Environmental Protection Areas (SEPA) in Turkey

It has been determined that 243 kinds of marine species were living in the researches made
in the Bay. However, after 2001, there have been interesting ecological developments, a number of
fish belonging to the "Red Sea" have begun to be seen in the Bay waters. One of these, called
"ANTIAS", is a species which is expressed as lunate-tailed and has red and yellow colors. And one
is a species, called "ZEBRA", with a white vertical stripe on black (Anon 2). The reason for the high
living diversity is the abundant oxygen in the Bay waters and the nutrient salts brought by rivers.

The first studies on living diversity of Saros Bay were made by Kog et al. (2004) about the fish
fauna of the Bay and 30 species belonging to 21 families were identified. Among these species, 3 are
chondrichthyes and 27 are teleost. In the study made by Ismen et al. (2011) on fish fauna in Saros,
22 species belonging to 3 classes and 124 species belonging to 59 families were identified. Of these,
28 species of 15 families are chondrichthyes and 96 species of 44 families are teleost fishes. 124 of
identified species are Atlanta-Mediterranean, 12 are cosmopolitan, and 5 are endemic species for
the Mediterranean basin. Endemic fish species include: Callionymus fasciatus, Gadiculus
argenteus, Ophidion rochei, Raja radula. Cosmopolitan fish are; Carcharias taurus, Hexanchus
griseus, Heptranchias perlo, Hoplostethus mediterraneus, Lepidopus caudatus, Macroramphosus
scolopax, Raja clavata, Raja miraletus, Scomber japonicus, Squalus acanthias, Squalus blainville,
Zeus faber.

Saros Bay has a rich flora and fauna because it is fed by the waters of the Black Sea and the
Mediterranean Sea and the daylight goes into depths. Some of the species found in the Saros Bay
and also met in the depths of the Mediterranean and Aegean Seas are as follows by local names:
Kirmuzi Dal Siingerleri (Axinella polypoides), Mercan Kolonisi (Parazoanthus axinellae),
Sardalya (Sardina pilchardus), Hamsi (Engraulis encrasicolus), Liifer (Pomatamus saltador),
Kefal (Liza carinata), Uskumru (Scomber scombrus), Mercan (Papellus acarne), Mezgit
(Merlangius merlangus), Tekir (Mullus surmuletus), Orkinos (Thunnus thynnus), Karagoz
(Diplodus vulgaris), Izmarit (Spicara smaris), Cir¢ir (Symphodus sp.), Gelin (Coris julis), Kupez
(Boops boops), Hani (Serranus cabrilla), Mirmar (Lithognatus mormyrus), Kaya Bahgi (Gobius
bucchichi), Karides (Periclimenes aegylios), Diilger Balig1 (Zeus faber), Miiren (Muraena helena),
Migr: (Conger conger), Istakoz (Homarus gammarus), Yengeg, Karabas Balig: (Tripterygion
tripteronotus), Barbun (Mullus barbatus), Orfoz (Epinephelus guaza), Bocek (Palinurus elephas),
Iskorpit (Scorpaena porcus), Leopar Kum Balgi (Tborogobius ephipoiatus), Sinarit (Dentex
dentex), Cipura (Sparus aurata), Istavrit (Trachurus Mediterraneus), Siibye (Sepia officinalis),
Deniz Tavsam (Hypselodoris valenciennesi), Eskina (Sciaena umbra), Kopek Baligi (Scyliorhinos
canicula), Vatoz (Raja clavata), Fener Baligi (Lophius piscatorius) ve Ahtapot (Octopus
vulgaris)dur (Yasar, 2011; Edirne Ili Cevre Durum Raporu, 2003).

To the north of Saros Bay, in the narrow strip of 40-50 fathoms, demersal and semi pelagic
fish such as red mullet, hake, tub gurnard, sea bream, boops boops, salema, picarel are fished.
The region is also a hunting ground for native fish such as chup mackerel, sardines and for fish
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coming outside the region such as mackerel and blue fish. Although horse mackerel stocks have not
developed here, their quantities have reached catchable dimensions. In the Bay, it has been
determined that there was about 17,000 tons of horse mackerel stock. It was observed that schools
of mackerel survived scattered in the waters of 16-17 degrees between 50-90 meters and were
found in the waters with an average of 37 %o salinity. Another important aspect of Saros for fishery
is that it is suitable for spawning and development of Swordfish. A good Swordfish hunting is made
especially in May and June. Marine species such as gilthead sea bream, blue fish, red mullet, sea
bream, two banded sea bream, sea bass, gray mullet and octopus are found abundantly in Saros by
the season (Anon 4) but main type is sardines.

Fig. 3. Main fish types, Sardine from Soros Bay (Ilgar, 2016)

Saros Bay SEPA (Special Environmental Protection Area) is a location where bluefin tunas,
which have several breeding areas around the world, come to breed from the Atlantic. It is strictly
forbidden to fish these fish in the Bay until May 26. After this time, the hunting is allowed only for
a month. It is forbidden to go beyond the quotas established by the International Commission for
the Conservation of Atlantic Tunas (ICCAT) during a month of hunting. Turkey's quota for 2014 is
556 tons (Anon 5). Although the principles related to the hunting of tuna are clearly stated in the
directives of the Ministry of Food, Agriculture and Livestock, the amount of illegal hunting of this
fish species in Turkey is increasing every year.

As a result of the project carried out by the Ministry of Environment and Urbanization (2014)
to form a basis for the Management Plan and Environmental Plan in Saros Special Environmental
Protection Area; A total of 941 species were identified, including 6 endemic species in terrestrial
and marine areas and 8 new species in Turkey (Table 1). The project aims to identify biological
diversity, to classify, to zone (mapping etc.) endemic, rare, threatened and endangered species and
habitats, to reveal their threats and protection measures.

Table 1. Terrestrial and Marine Biological Diversity Of Saros Bay Special Environmental
Protection Area (Anon 6)

TYPE SPECIFIED IN TERRESTRIAL ECOSYSTEM

Type | Endemic New New Record
registration for | for Turkey
Saros Bay
SEPA
Veined 176 6 - -
Plants
(plantarum)
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Birds 106 - - -

(avium)

Mammals 33 - - -

Reptilia and 20 - 1 -

Amphibians

Terrestrium 54 - - -

invertebrates

Total 389 6 1 -
TYPE SPECIFIED IN MARINE ECOSYSTEM

Marine 209 - 7 3

plantae

Fishes 108 - - -

(Pisces)

Marine 2 - - -

Mammalia

Marine 233 - - -

invertebrates

Total 552 - 7 3

General 941 6 8 3

Total

The area, which has a rich underwater flora and fauna, is also very important for those
interested in underwater activities. The Bay is considered to be one of the 3 seas available in the
world for windsurf sport. However, the Bay is one of the three self-cleaning gulf (Hudson Gulf,
Baffin Gulf, Saros Bay) in the world. The Bay performs self-cleaning starting on the 15th or 18th
day of February, April, July and ending on the 25th or 28th day of the month. The streams created
by the cold water at the bottom and the hot water at the surface free the Bay from all garbage and
waste materials during these periods. Other factor that contributes to the cleanliness of the Bay is
that it is away from industrial plants. With its rich underwater flora — fauna and clear water, it is
important for underwater diving enthusiasts. Important diving centers in the Bay are; Ibrice
Harbor, Cennet, Cehennem, Toplar Cape, Asker Stone, Uc¢ Islands, Minnos Island, Bebek Rocks,
Lundy Wreck (Yasar, 2011). During the tourist season, 1 million people are accommodated in the
Saros region (Anon 3).

The high coasts where limited transport connection is provided have a decreasing risk of
concretion and opening to coastal tourism. For this reason, these coasts are characterized by coasts
that are remote from pollution, whose sea flora and fauna are protected, and are attractive for
underwater diving tourism. Especially the islands that are spread out in front of the high coasts are
the most popular diving sites for underwater diving tourism. The gulfs in the islands are less
exposed to sea and coastal pollution than the mainland (Doganer, 2001: 6-7).

On the north and south coasts of Saros Bay, diving spots where the coastal rocks attract quite
attention. Asker Stone and Minnos Island diving sites are a good example of this (Yasar, 2011).
Important projects are underway in Saros Bay for underwater diving tourism to gain an
international dimension and underwater diving tourism season to extend. One of these projects is
the establishment of an underwater history museum. Within the scope of this museum;

a- One closed museum area in the form of a "starfish";

b- Two open museum sites are aimed to be established. In these closed and open museum
spaces, Canakkale Wars will be visualized with monuments and sculptures on all sides (Anon 8).

Within this project, sculptures representing Canakkale wars were brought under the sea, and
then a ship was sunk in September of 2014. Apart from that, it is also considered to sink a scrap
aircraft. With such projects, Saros Bay is desired to be made attractive in terms of tourism
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(Anon 9). Undoubtedly, these works, which are to be done, will significantly increase the cultural
and ecological attractiveness of the region in future.

~7. Recommendations

Saros Bay, while being one of the three gulf of the world that can self-clean, takes its place
among Turkey's alternative venues in the ascendant in terms of ecological values and tourism with
552 varieties of marine species it incorporates. The Bay, located in the North Aegean Sea,
incorporates marine species types unique to both the Black Sea and the Mediterranean Sea due to
effects of salty streams flowing into the sea and currents. Some of these species are common antlers
sponges, coral colony, sardinella, tuna and blue fish. 7 of the 209 species of marine plants
determined are new registers for Saros Bay SEPA Region. 3 of these 7 plants are new registers in
terms of endemic plant variety of Turkey. Apart from this, Saros coasts, with respect to the Western
Mediterranean and Southern Aegean coasts, are still free from settlement and industry. Care
should be taken to protect this characteristic of the Saros. If this feature is carefully maintained
Saros Bay, which is close to Istanbul, can be one of Turkey's most attractive diving centers in the
following years. Things to do for the achievement of sustainability of the fauna flora and ecological
values of the Saros Bay and the development of tourism in the Bay:

« An important negativeness for the underwater diving tourism in Saros Bay is the damage
done to the sea flora and fauna by the trawler fishing. Trawler fishing should be reduced to prevent
this damage.

« Many projects such as artificial reef work should be developed to protect marine fauna and
flora.

« Promotion activities should be emphasized for the development of tourism activities in the
region.

« In diving areas, visits by boat or by surfing should not be allowed. Because in such a case,
the health and life of the divers can be imperiled. Therefore, boundaries of the places where surfing
and diving tourism are done should be drawn definitely.

« Environmental awareness needs to be developed to protect the ecological variety and the
number of marine national parks must be increased.

« Aquatic products should not be hunted for sportive scuba diving, and no living or non-living
thing should be taken out of the water.

 Checks for compliance with hunting laws should be increased and penalties should be
applied to deter illegal hunting.

« In order to increase diversity of marine species in the region, new species can be brought in
which can adapt and can not harm other living things in the long run.

« By researching and evaluating the effects of the ship, boat and yacht maintenance and
repair facilities in the region on the flora and fauna and alternative to transport to a different
location should be applied when necessary.

« The sewerage problem in the Bay settlements should be resolved.

« The financial resources allocated to the works of conserving biological diversity should be
increased.

« Studies should be done on the development and more widespread use of domestic species.

« Priority should be given to studies aiming at economic assessment of biological diversity.

If such measures are taken, tourism activities in the region will be revitalized and
sustainability of ecological diversity will be ensured.

References

Cengiz et al., 2011 — Cengiz, 0., Ismen, A., Ozekinci, U., Oztekin, A. (2011). Saros Korfezi
(Kuzey Ege Demzl) Balik Faunasi Uzerme Bir Aragtlrma Afyon Kocatepe Universitesi Fen Bilimleri
Dergisi, pp. 31-37.

Dagli et al., 2008 — Dagh, E., Ergen, Z., Cinar, M.E. (2008). The Taxonomic and Ecological
Characteristics of Longosomatidae and Spionidae (Annelida: Polychaete) distributed in Saros Bay-
Turkey Online of Fisheries Sciences, 2 (3), pp. 198-209.

Davis, 1988 — Davis P.H., Tan K., Mill R.R. (1988). Flora of Turkey and the East Aegean
Islands (suppl. 1). Vol. 11. Edinburgh: Edinburgh University Press.

Edirne, 2003 — Edirne Ili Cevre Durum Raporu, Edirne Valiligi, 2003.

48



European Geographical Studies, 2018, 5(1)

Ekim, 2002 — Ekim, T. (2002). Tiirsab Botanik Semineri Notlari, Istanbul Universitesi, Fen
Fakiiltesi, Botanik Anabilim Dali, Istanbul.

Ekim, 2005 - Ekim, T. (2005). Bitkiler, Tohumlu Bitkiler, Tiirkiye'nin Biyolojik
Zenginlikleri, Tiirkiye Cevre Vakfi Yayini, Ankara, pp. 167-195.

Environmental Law No. 2872 on 11.10.2010 — Environmental Law No. 2872 on 11.10.2010.

Harrop, Pritchard, 2011 — Harrop, S.R., Pritchard,D.J. (2011). A Hard Instrument Goes Soft:
The Implications of The Convention on Biological Diversity's Current Trajectory, Global
Environmental Change,21, pp. 474—480.

Ministry of Environment and Urbanization, 2104 — Ministry of Environment and
Urbanization, 2104.

llgar, 2016 — Ilgar R. (2016). A Study on Heavy Metal Content of Sardine (Sardina
Pilchardus) Caught in the Dardanelles. Journal of Geography and Geology, Canadian Center of
Science and Education, no.3, pp. 35-41. ) .

Isik, 2000 — Igsik, K. (2000). Biyolojik Cesitlilik, Anadolu Universitesi, Agik Ogretim
Fakdltesi, Ders Kitaba.

Demir, 2013 — Demir, A. (2013). Siirdiirebilir Gelismede Yiikselen Deger; Biyocesitlilik
Acisindan Tiirkiye Degerlendirmesi, Istanbul Ticaret Universitesi, Fen Bilimleri Dergisi, Say1: 24,
pp. 67-74.

Ocak, 2012 — Ocak, A. (2012). Eskisehir, Afyon ve Kiitahyanmin Floristik Cesitliligi,
Biyocgesitlilik Sempozyumu 22-23 Mayis, Ankara.

Official Gazette with Decision — Official Gazette with Decision No. 27793 on 22.12.2010

Ozhatay, 2006 — Ozhatay, N. ve Kiiltiir, S. (2006). Check List of Additional Taxa to
The Supplement Flora of Turkey III. Turkish Journal of Botany, 30, pp. 281-316.

Topcu, 2012 — Topgu, F. (2012). Biyolojik Cesitlilik S6zlesmesi; Miizakereden Uygulamaya,
Marmara Avrupa Arastirmalari1 Dergisi, Cilt 20, Say1 1.

Tiirkiye... — Tiirkiye Cevre Vakfi Yayini, Ankara, pp. 167-195.

Yasar, 2011 — Yagar, O. (2011). Saros Korfezi Kiyilarinda Su Alt1 Dalig Turizmi. Zeitschrift fiir
die Welt der Tiirken. Journal of World of Turks, 3 (1).

Yilmaz, 2006 — Yimaz, R. (2006). Saros Korfezi'nin Turizm ve Rekreasyonal Kullamm
Potansiyeli Uzerine Bir Arastirma, Siileyman Demirel Universitesi Orman Dergisi, Is. 1, pp. 124-135.

Anon 1 — Anon 1 [Electronic resource]. URL: http://www.aksam.com.tr/siyaset/-39-
3bakdeniz-39-3bin-en-buyuk-deniz-koruma-alanina-sahibiz-39-3b/haber-51084 (date of access:
25.04.2016).

Anon 2 — Anon 2 [Electronic resource]. URL: http://www.sarosresif.com/tr/saros/sualti-
zenginlikleri- (date of Access: 25.04.2016).

Anon 3 — Anon 3 [Electronic resource]. URL: http://www.haberturk.com/ekonomi/
tatil/haber/665099-bu-deniz-kendi-kendini-temizliyor (Date of Access: 30.04.2016)

Anon 4 — Anon 4 [Electronic resource]. URL: http://www.sarosresif.com/tr/saros/saros-
korfezinde-balikcilik- (Date of Access: 05.05.2016)

Anon 5 — Anon 5 [Electronic resource]. URL: http://hayvanozgurlugucevirileri.com/
2014/05/02/0zel-cevre-koruma-bolgesinde-orkinos-katliami/ (Date of Access: 05.05.2016)

Anon 6 — Anon 6 [Electronic resource]. URL: http://www.denizhaber.com.tr/kesanda-sualti-
muzesinde-cesitlilik-artiyor-haber-57357.htm (Date of Access:15.05.2016)

Anon 7 - Anon 7 [Electronic resource]. URL: http://www.radikal.com.tr/fotogaleri/
yasam/dunyanin_ilk_sualti_tarih_muzesi_resif  projesinde-990888-6 (date of access:18.05.2016).
URL: http://www.denizhaber.com.tr/tarih-saros-korfezinin-derinliklerinde-canlandiriliyor-haber-
57401.htm (date of Access:24.05.2016). URL: http://www.sarosresif.com/tr/proje (date of
access:24.05.2016). URL: http://www.aktifbalikadamlar.org.tr/index.php/kuzey-ege-
bolgesi/saroz-korfesi/ (date of access: 30.05.2016).

Anon 8 — Anon 8 [Electronic resource]. URL: www.sarosyapayresif.com

Anon 9 — Anon 9 [Electronic resource]. URL: http://www.bigacarsambapostasi.com/saros-
korfezinde-su-alti-tarih-muzesi-olusturuldu) (Date of Access: 20.05.2016)

Biodiversity-related Conventions, 1993 — Biodiversity-related Conventions, 1993 [Electronic
resource]. URL: http://www.cbd.int/convention/parties/list/.(Date of Access: 20.05.2018).

49



European Geographical Studies, 2018, 5(1)

Copyright © 2018 by Academic Publishing House Researcher s.r.o.

¥ *_ Published in the Slovak Republic
% «  European Geographical Studies
* # Has been issued since 2014.
E-ISSN: 2413-7197
2018, 5(1): 50-60

DOI: 10.13187/egs.2018.1.50 S | ||
www.ejournal9.com

Blizzards on the Territory of Georgia
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Abstract

According to the observation of 20 meteorological stations of Georgia the number of days,
duration and intensity of blizzards were investigated. The distribution of common, low snowstorms
and snow drifting have been analyzed. The number of days of a snowstorm increases with the
height of the terrain and in the highland zone of the Caucasus, for the year in average reaches 80-
100 days, and on the South Georgian Highlands — 70 days.

The largest number of days, respectively, is 150 and 80 days. Formulas for calculating the
annual number of days with blizzards, depending on the height of the terrain in various mountain
areas, are obtained. The total duration of blizzards for the year depends on the number of days with
blizzards.

Their longest duration is noted in the high mountain zone, where the number of days with
blizzards exceeds 100, and is more than 1000 hours.

Blizzards are most intense in the ridge part of the Greater Caucasus (maximum intensity
4-5 points). In the high-mountain zone of the South Georgian Highlands, on the Likh and Adzhar-
Imereti ridges, the intensity of a snowstorm is 3-4 points.

In the mountainous regions of Georgia, mostly snowstorms with an intensity of 2 points
prevail, their probability exceeds 60 %, with the exception of the Gagra Range, where weak
snowstorms with an intensity of 1 point prevail.

Keywords: general and bottom blizzards, snow drifts, number of days, intensity, coefficient
of determination.

1. BBegenue

Mertesb, 3TO IEPEHOC CHETA HaJ TOBEPXHOCTHIO 3€MJIM BETPOM JIOCTATOYHOU CHJIBI. MeTesb
MPUBOJIUT K IIepepacIpe/ieJIeHUI0 CHera W 00pa30BaHUIO KapHU30B, CYyrpobOB H JIPYTHX
HEYCTOMYHUBBIX (pOpM cHeroHakorvieHus. [Ipu MeTesnsax oOpasyloTes CHEeXKHbIE 3aHOCHI Ha IOpOrax,
YCUJIUBAETCA CXOJ[ CHEKHBIX JIaBUH. MeTeiN BBI3BIBAIOT HApyIIeHUE 3JeKTPOoIlepelaun, HAHOCAT
CYIIIECTBEHHBIN yIIEPO CEIbCKOMY XO3SHCTBY. YXy/Ilas BUAUMOCTb, METEIU, IPEMATCTBYIOT
JIBIDKEHUIO BCEX BHUAOB HA3eMHOI'O TPAHCIIOPTA W aBHWAIlUM, CO3/laBas aBapUUHbBIE CUTYyalluU U
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yBEJIUYMBasi YUCJIO aBapWi, YTO YacTO HPUBOAUT K Tubenu Joaed (Muxenb u ap. 1969;
AuzbapalBUIH, QIN30apalIBIIN, 2012).

Mertesi oTMeYaIOTCsA Ha Beel TeppuTopuu ['py3un, 0JHaKO OHH 0COOEHHO OIIaCHBI B TOPHBIX
paiioHaX, Ha IepeBaJIbHBIX ydyacTkax bBospmrioro Kaekaza, Amkapo-HmeperuHckoM, JIUXcCKoM,
Tpuaserckom xpebrax u Ha HKHO-I'py3MHCKOM Haropme, Ife IpeobJialaloT CHJIbHBIE BETPHI
(Kmumat u  kimMatudeckwe pecypebl ['pysum, 1971; OmnacHble THIPOMETEOPOJIOTHYECKUE
SIBJIEHUA. .., 1983; Din3bapanBuIn, 2017).

Ha tepputopuu I'pysun merenn HaOJI0AI0OTCS B OCHOBHOM IIPH BTOPKEHHU XOJIOHBIX
BO3JIyIITHBIX Macc B 3aKaBKa3be C 3amajia Wik OJHOBPEMEHHO C 3amajza U BOcToKa. OHU 0OBIYHO
BO3HHUKAIOT IIPHU MPOXOXKAEHUHM ITUKJIOHOB IIepel] TEIUIbIMH (POHTaMU, HO HHOTAA MOTYT
BO3HHUKHYTH U B ThUIY IUKJIOHOB ITPH MPOXOKAEHUH XOJIOAHBIX (DPOHTOB.

B pgaHHOW craThe 1O MaTepuasyiaM HaOJIOAEHUA 20 MeTeOPOJIOTHYECKUX CTAHITUH
HCCIEI0OBAHbl YHCJIO THEH, MPOJOJIKUTEILHOCTh 1 HHTEHCUBHOCTh MeTeJIel, ITPOoaHaTM3uPOBAHO
pacripeziesieHre 001Iel, HU30BOW MeTeJIel U M03eMKHU Ha TeppUTOpuu ['py3uu.

2. Marepuabl 1 METObI UCCIE€IOBAHUS

B ucceToBaHUY KCITOJIb30BAHBI MaTEpUaIbl HAOIIOIEHUH 20 METEOPOJIOTHYECKUX CTAHITUH,
PaCIOJIOKEHHBIX Ha TeppuTOpuu ['py3uu, 3a MepUOj CYIIeCTBOBaHHA HAOJIOZEHHUI, a TaKiKe
JlaHHbIEe CIPaBOYHUKOB (HayuHOo-mpuK/IagHON CIPaBOYHUK..., 1979; CIpaBOUYHUK II0 KJIUMATY
CCCP, 1979).

I OIEHKH BEpPOSATHOCTH BO3HUKHOBEHHUS OOINEl MeTeau U JOJH Pa3IuYHBIX BHUJIOB
Metesiein (oOImell M HHU30BOH MeTeJaHd) B OTAEJBHOCTH B OOINEM 4YHciIe JHEH C MeTeasIMU
HCIIOJIb30BaHA TeOpeMa YMHOKEHHs BEPOSTHOCTEH, COIVIACHO KOTOPOH, BEPOSATHOCTh
OCYIIIECTBJIEHUsI KOMILIEKCA HE3aBHCHUMBIX COOBITMH A u B, MOXHO pacuutath 1o ¢GopmyJie
(AreksH, 1972):

P(AB)=P(A)P(B), rae P(A)- BeposirtHOCTB coObITUsS A, P(B) — BeposATHOCTb cOOBITHSA B.

3. O6¢cy:kneHue

OcHOBHbIE BU/IBI MeTeJIer

Paznnyator o6111y10, HU30BYIO MeTeJslb U 1o3eMoK. Ob111as MeTeslb 3TO HHTEHCUBHBIU ITIepeHoC
cHera BeTPOM B MPU3EMHOM cJIoe aTMocGepbl, JOCTATOUYHO PAa3BUTHIN MO BEPTHUKAJIM, OTMEUAETCS
IIpU 3HAYUTEIHFHON CKOPOCTH BETPA C BBINAZEHNEM CHera. Hu30Bast MeTesb, 3TO MEPEHOC CyXOro,
paHee BBINABIIETO CHETa, KOTOPBIA IMOAHUMAETCS C ITOBEPXHOCTHU 3€MJIM JIMIIL J0 BBICOTHI
HECKOJIBKMX MeTpoB. I[lo3eMOK — TmTepeHOC paHee BBINABIIET0 CyXOrO CHera B  CJIO€
HETIOCPE/ICTBEHHO IIPHJIETAIONIeM K 3eMHOI ImoBepxHocTH (/lroHuH, 1963; XpoMmoB, MaMOHTOBA,
1963).

Pazniesienne metesneir Ha BuAbI (0OIIas W HU30Bas METEN) HE BCEr/la SIBJISIETCA UETKUM,
YacTo 3aTPYAHUTEJIPHO UX ompeziesieHne. [[03ToMy B MpaKTHKe METEOPOJIOTUUECKUX HAOJII0/IeHUH
obIye ¥ HU30BblE METEJINW PAacCMATPUBAIOTCA COBMECTHO, a IO3EMKH BBIJIEJIEHBI B OT/IEJIbHYIO
rpynmy. Bmecre ¢ TeM mpezcraBiisieT MHTeEpeC 3HATh KAKOBA JI0JIA PA3IMYHBIX BUJIOB MeTesell B
obmieM yucie AHENH ¢ MeTeJsIMH. PaccMOTpuM 3Ty 3ajiady i BBICOKOTOPHOU 30HBI OOJIBIIIOTO
KaBka3a, rzie 3umoit 100 % ocazkoB BblnafaeT B TBepAoM Buze (CrpaBounuk mno kiaumaty CCCP,
1979).

B Tabsurie 1 mpejicTaBeHbl BEPOSITHOCTU BbINa/ieHUs cHera P(A) ¥ BOBHUKHOBEHHs BETpa
co ckopocTheio 6 M/cek u 6osiee P(B) — (pakTOpOB CIIOCOOCTBYIOIIUX PA3BUTHIO OOIIEH MeETesH,
a TAaK)Ke BEPOSATHOCTH COBMECTHOTO OCYIIECTBJIEHUSI OOOMX COOBITUN 3a 3WMHUE MECAIBl B
BbICOKOTOpPHOH 30He KaBkaza P(AB), paccuuTaHHBIE C HCIIOJIB30BAHUEM TEOPEMbI YMHOKEHUS
BEPOATHOCTEH 110 IPUBEAEHHOU BhIIe (hOPMYJIE.
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Ta6smna 1. IIpumep pacuera ymncsia gHel ¢ o01Iei 1 HU30BOU MeTebI0

XapakTepucTuka MamucoHCKUH Kazberu KpecroBbrit
repeBaJ (3653 M) IlepeBan
(2854 m) (2392 m)
Mecsiipr Mecsanpl Mecsanpl
XII I 11 XII 1 II | XII I 11
BeposaTrHocTh Beinasienus cHera P(A), % 48 50 50 43 40 | 37 | 43 | 43 | 43
BeposaTHOCTH BETpa cO CKOPOCTHIO 6 M/ ¢ 69 70 60 71 72 64 | 20 27 23
u 6os1ee P(B), %
BeposTHocth 061meit metesiu P(AB), % 33 35 30 31 29 | 24 9 12 10
Yncsio iHeH ¢ 061ed MeTeIbI0 10 11 8 10 9 7 3 4 3
Ywcsio HeN ¢ HU30BOU METEJThIO 3 2 6 1 2 5 2 1 2
Ywucsio AHEH ¢ 103eMKaMU 1 2 2 3 4 2 2 3 2
(HayuHo-pUK/IaHON CIPaBOYHUK..., 1979;
CnpaBounuk 1o kiumary CCCP, 1979).

[To maHHBIM BEpOSTHOCTEU OOINEl MeTeJIU PACCYUTAHBbI YHCJIA JIHEH ¢ ODIled MeTesblo 3a
MecsIl, a YUcia JHEW C HU30BOM METEJIbI0 PACCUUTAHbI, KAK PA3HOCTh MEXKAY YUCJIOM JHEH C
METeJIbIO U YUCJIOM JTHEH ¢ 00IIel MeTesbl0. TH pacyeTHBIE TaHHbIE, a TAKIKE CPETHIE MECSTUHbBIE
3HAUEHMs 4YucIa JHEH C Mo3eMKaMy 3a 3UMHHUU Nepuoj, Mo craHuusaM KpecToBblil IepeBal,
Kaszbern u MamucoHckuii nepeBan (HaydHO-TIpUKJIAHON CIIPABOYHUK..., 1979; CIIpaBOYHHK II0
xiumaty CCCP, 1979) npezcraBieHbl B Taburie 1.

W3 Tabiump 1 caeayeT, YTO YUCIIO JHEH ¢ 00IIel MeTeIbI0 B BBICOKOTOPHOU 30HE BoJbIioro
KaBkasa 3a 3uMHUE Mecsbl KoJyiebJieTcsl B mpesesiax 3-11, B 3aBUCHUMOCTH OT MECTOIIOJIOKEHHUS
craHnuu. Yncesio gHel ¢ HU30BBIMU METEIAMU KoJie0JIeTcsl B MEeHbIIIEM JIMana3oHe- OT 1 0 6 JHeH,
X0Ts B (peBpajie MecsIle UX 0JIs B O0IIeM YHCJIe JHEH C METEISIMU CYIIIeCTBEHHO YBEJTUUNBAETCH,
YTO CBSI3aHO C YMEHBIIIEHHEM ITIOBTOPSIEMOCTH BETpa CO CKOPOCThIO 6 M/c u Oosiee. MecssuHOE
YHCJIO JHEW ¢ IMO3eMKaMHU eIlle MeHBIIe U COCTaBjsgeT 1-4 3a Mecall. Ilo3eMOK He sSBJjsgeTCs
ONIACHBIM SIBJIEHMEM IIOTOAbI, HO MOJKET IepelUTH B HHU30BYI0 MeTeJab. B memom 3a rof
MaKCHUMaJIbHOE YHCJIO AHeH ¢ mo3eMkoM B Kasberu (3653 M) cocrasiser 27. Ha BpIcOoTax 2200-
2500 M YHCJIO IHEN C ITI03€MKOM YMEHBIIIAETCs /10 10-14, B CPEJIHETOPHOU 30HE HE IPEBBIIIAET 5,
a B IIPEJITOPHBIX pailoHax HAOJII0/IaeTCsl He €KEr0THO.

Hexoropsie aBToph! (J[1oHUH, 1963 U JIp.) BBIJAEJISIIOT TaK Ha3bIBAEMYIO BEPXOBYIO METEb —
CHEromaJi P BETPe, KOT/Ia CHEXKUHKU JIBMIKYTCS BMECTE ¢ TIOTOKOM BO3/IyXa JI0 MOMEHTA KaCaHUSA
UMU 3€MHOU TIOBEPXHOCTH, TJl€ OHU OCTAIOTCA JIEXKaTh HENOoABMKHO. Ha odunuaaibHbIX
METEOCTAHIIUAX BEPXOBas METEJIb HE PETUCTPUPYETCH.

Yucjao JHer ¢ MeTeJIAMU

PaccmoTpuM 00I[e WM HU30BbIE MeETEJIM COBMECTHO, KaK HauOoJiee OIacHOe sIBJIEHUE.
Ha meresieByto J1eATE€IbHOCTH OOJIBIIIOE BJIMSHUE OKAa3bIBAIOT MECTHBIE OporpaduuecKue yCJI0OBUS B
0COOEHHOCTH BhICOTA MeCTHOCTH (PucyHOK 1).

W3 PucyHka 1 cjie/iyeT, 4TO ¢ BBICOTOM MECTHOCTH YHCJIO THEH C MEeTeJIbI0 YBEJITMUYUBAETCS, U B
CpeHeM 3a Troj B BBICOKOTOpHOU 30He KaBkasza mocturaer 80-100, a Ha HOkHO-I'py3mHCKOM
Haropbe-70 AHsAM. Haubosiblliee YUCIO JHEH ¢ METEJIbI0 C METEISIMUA COOTBETCTBEHHO COCTABJISIET
150 u 80 ;mHel. 31ech MeTeIN BO3HHUKAIOT B T€UEHHE BCErO rofa.

52



https://ru.wikipedia.org/wiki/%D0%A1%D0%BD%D0%B5%D0%B3%D0%BE%D0%BF%D0%B0%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D0%BD%D0%B5%D0%B3#.D0.9E.D0.B1.D1.80.D0.B0.D0.B7.D0.BE.D0.B2.D0.B0.D0.BD.D0.B8.D0.B5_.D0.BA.D1.80.D0.B8.D1.81.D1.82.D0.B0.D0.BB.D0.BB.D0.BE.D0.B2

European Geographical Studies, 2018, 5(1)

150 AHK 200 -AHK
2
1 6/. 150
100 . 6 f
/ 100 /
50
i/ . |
0 T T 1 0 ':IJI 1
0 1000 2000 3000 M 0 1000 2000 3000 4000 M
100 At 200 aHu
3 4
80
6 /% 150 o yr
60
/ 100 2 -
40 a a
50 -
20
¢ 0
0 | T T 1
0 1000 2000 3000 4000 ,,
0 1000 2000 3000 M| 50

Puc. 1. lI3MeHeHUe CpeTHETO ToJI0BOTO (a) 1 HaubOoJIbIIero yrcsia aJHek(0) ¢ MeTesIbIo C BBICOTOM
MecTHOCTH: 1 — 3anagaubiid KaBkas; 2 — Bocrounsiii KaBkas; 3 — IOxxHO-I'py3uHCKOE Harophbe;
4 — I'pysus B nesom

B Tabnuiue 2 mpescTaBjieHbl aNIpPOKCHMAIlUM 3aBUCUMOCTEN, IIpe/CTaBJIEHHBIX Ha
Pucynke 1, kBaipaTUYHBIMU (PYHKIIUAMU, MO3BOJIAIOIINMHI PACCUUTATh T'OJ0OBOE YHUCIO JHEU C
MeTeJIAMH B 3aBUCHMOCTH OT BBICOTBI MECTHOCTH B PAa3JIMUHBIX paiioHax ['pysuun, a Takxke
K02GhUIMEHTHI AeTepMUHAIAH.

N3 Tabmuupl 2 ciemyer, 4UTO, WpPEACTaBJIEHHblE B HEH ypaBHEHUs BIIOJIHE
Y/IOBJIETBOPUTEIBLHO OMUCHIBAIOT U3MEHEHHe YHCJIa IHEN ¢ MeTeJIAMHU C BbICOTOU MecTHOCTU. Cyas
no koaddunueHTaM eTepMHUHAIIMM, HAWIydlllle pe3yJbTaThl NoJjydanTcesa ja Kaskasa,
B 0COOEHHOCTH 11 €r0 BOCTOYHOU YaCTH, CBUJETEJIHCTBYIOIIHE O TOM, UTO BKJIQJI BBICOTHI
MECTHOCTH B M3MEHEHUE YHCJIa JTHEH ¢ MeTessIMH Hambosiee BBICOKAsA U COCTaBJsIeT 98-100 %.
IIpu paccMOTpeHHN 3aBUCUMOCTH B IHejoM A I'pysunm KO3 UIMEHTHl JeTepMUHAlUU
YMEHBIIAIOTCA, 4YTO BBI3BAHO pasjinyueM oporpaduyeckux M JaHAIa@THO-KINMaTHYeCKUX
YCJIOBUM CTAHIIUH.

Taosuma 2. Popmysbl Aj1 pacyera roJ0BOTO YHCIa AHEH ¢ merensiMu(y) B 3aBUCHMOCTUA OT
BBICOTHI MECTHOCTH (X) 1 K03 GUIIHEHTHI AeTepMuHaIuu (R2)

Pation CpeniHee yncI0 THEH Hawubosibliee 4ncsio gHen
dopmyna R2 Dopmyna R2

3anagHbIi Y=0.000004x2- 0.98 Y=-0.000039x%2+0.255X~ 0.98

Kapka3s 0.045x+71 1.0 280 1.0
Bocrounsblii Y=0.000019x2- 0.94 Y=0.000023x%x2-0.062x+51 0.89

Kapka3s 0.054%x+39 Y=0.000109x2-0.120x+84

IO2xHO- Y=0.000064x2- 0.85 0.84
I'pysunckoe 0.186x+135 Y=0.000012%x2+0.009X-20

Haropbe

I'py3usd B nesiom | Y=0.000009x%2-
16
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Yucno HEH ¢ MeTeJIsIMA W3 Tofja B TOJA CyIIeCTBeHHO usMeHsietcs: (PHCyHOK 2).
B cpenueroproii 3one 3amaanoro Kaekasa (Farpckuii Xxpeber) Tol0BOe YKCIO THEH ¢ MeTeIsIMHU
KoJiebJsieTcs B MpefiesiaXx 5-50, U B Oosiee 50 % ciydasx cocTaBiser 11-20 jaHed. Ha Jluxckom
xpebte (MTta-Cabyer) Arania30H M3MEHEHHUsI TO/IOBOTO YHCJIA JTHEH C METEIIMHU COCTABJISAET 11-70,
a MOJaJIbHOEe B3HAUeHHWe BO3pacTaeT 0 41-50. B rpebHeBo#t uactu bBosbimoro KaBkasa
(MamucoHckuii riep., Kazberu) romoBoe 4ucyIo JHEHN ¢ MeTesIsIMU KoJiebJieTcs B Ipejiesiax 31-150, a
MOJa/JIbHOE 3HAYEHHE TOCTUTAeT 81-100 JHSIM.
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Puc. 2. IToBTOpsSIEMOCTH TOOBOTO YK CJIA JHEN C METEISIMU

Ha pucynke 3 mpejcraBiieH TOIOBOU XOJ YHCJIa THEH C METEJSIMU B PA3JIUUYHBIX (DU3UKO-
reorpaduueckux ycnosusax 'pysum. 13 Pucynka 3 cienyer, 4To B rpeOHeBON 4acTu BosbIioro
Kapkaza (MamucoHckuii nepeBas, Kazberu) Meresin oObIYHOE SIBJIEHHE W BO3HHUKAIOT IOYTH B
TeuyeHUH Bcero roga. HanbosIbIoi akTHBHOCTH MeTeJIeBasi IesITeJIbHOCTDb JJOCTUTAET ¢ JieKabps 1o
ampesib, KOTJIa CpeHee MeCIYHOe UHC/I0 JTHEU C METeJISIMU COCTaBJIsAET 10-14, U JaKe B JIETHUE
MECSIBI BO3MOKHbBI HECKOJIBKO JTHEH ¢ MeTesisiMU. B HIKHEN YacTH BICOKOTOPHOU 30HbI KaBkasza
(I'ymaypu) Meresnu OTMeUalOTCs ¢ HOAOpPA MO MapT, B cpelHeM 1-3 fHA 3a Mecaln. Ha FOxHo-
I'pysunckom Haropbe (L[xparmkapo) MeTesin BO3HHKAIOT C OKTAOpPA IO Mad-HUIOHb, a HUX
HauOOJIbIIAsT JIeSITEIbHOCTh OTMEeUaeTcs ¢ Jiekabpsa mo mapT (6-14 aHelr 3a mecsr). Bricokoi
MEeTeJIEBOU JIeATEIbHOCThIO XapakTepusyercs Jluxckuii xpeber (Mra-Cabyetu). 31ech MeTenu
HAUMHAIOTCA B CEHTsAOpe WM OKTAOpe W 3aKaH4YMBAIOTCA B Mae. Haumbosblllee 4mcio AHEH C
MeTeJIbI0O OTMeUaeTcs B sHBape-GeBpaJie U COCTABJISIET B CPEHEM 10-11 IHEH 32 MeCHII.
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Puc. 3. I'omoBoii X0 yKcia JHeH ¢ MeTeIAMU

IIpogo/IKUTE I HOCTHh MeTe el

CymmapHasi IpOJO/IKUTETLHOCTh MeTesleld 3a ToJ 3aBHCUT OT YHCJIa JHEH C MeTeIsIMH
(PucyHox 4). Ix HanboIbIIass MPOIOKUTEIBHOCTh OTMEUYAETCSI B BHICOKOTOPHOM 30HE, T/Ie YHCIIO
JTHEH ¢ MeTeJISIMH ITPeBBIIIaeT 100, ¥ COCTaBJIsAET OoJiee 1000 Yac. 3aBUCUMOCTb CYMMapHOH 3a roj
MPOJIOJIPKUTETBHOCTH METEJIM OT 4YHcjia JIHEH ¢ MeTeJsIMH JOBOJIBHO TecHas, K03 UIIHEHT
JIETepMHUHAITUU COCTaBjsdgeT 0.988.

1200 yac YE4-0,40002 +0,1571x+ 5,0781
2 _
vFobB,493x - 20,565 s 12 R%= 0'6:05
20,0885 * /’_/.4
o 70 10 &
8
600
a N
400 ,/ ) 6 °)
/4 4
200 & 5
0 T ! ! 0 T T 1
50 100 150
200 0 50 100 150
[HU AHun

Puc. 4. 3aBrcuMOCTb CyMMAapHOH 3a IO IPOJOJLKUTETLHOCTH MEeTeNH (a) U PO KUTETHHOCTH
onHOU MeTesu (0) OT uncsia JHeU ¢ MEeTeJIsIMU 3a I'oJl, COOTBETCTBYIOIIVE YDAaBHEHUS PErpeccuu u
ko3 PunmenTs! nerepmuHanuu (R2)

[Ipo/IoIKUTENTHHOCTh OJTHOM MeETEW B MEHbBIEd CTENeHW 3aBUCHUT OT YHCIa JIHEH C
MeTeJIsIMU, K03DUITUEHT leTEPMUHAIINY COCTaBJIsAET BCeTro 0.6. B Tex palioHAax, IJie YHCIO IHEH C
METEJISIMHU 3a TOJI He TIPEBBIIIAET 10, IPOI0IKUTEIBHOCTh OHOU METEIU KOJIeOIeTcs B Inara3oHe
oT 3 710 10 yac. HauboJibIlee 3HaYeHNe CpeTHEN TPOI0JKUTEIBHOCTH METEJIH B JIEHb C METEJIbIO B
BBICOKOTOPHBIX PalioHax TeppuTopuu ['py3uu cocTaBiisieT 10-11 94acoB.

Ha  pucynke 5  TpeJcTaBjJeHbl  THCTOTPAMMBI  IIOBTOPSIEMOCTEH  Pa3IUIHOU
MIPOJIOJIKUTETBHOCTH OJTHOU METEJIH.
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Puc. 5. HOBTOp}IEMOCTb paSJIHqHOfl IMpOAOJIZKUTEIbHOCTHU O,Z[HOﬁ MeTeJIn

W3 PucyHKa 5 cjefiyeT, 4TO MeTeJlb MOXKeT JJIUThCA OT HeCKOJIBKUX MUHYT /10 HeCKOJIBKUX
CYTOK, HanboJjiee BEPOATHBIMHU K€ fABJIAIOTCS IEPBBIE JIBE TPAJIAIINHU, KOT/A MPOAOJIKUTETHHOCTD
MeTeJIU He MPEBBIIIAET 3 Yac, WU COCTaBJAET 3-6 yac, UX CyMMapHas IIOBTOPAEMOCTb COCTaBJIsAET
Ha cranmuu Mra-Cabyetu 30 %, Ha MamuconckoM u ['oazepckoM mepeBajyiax — 44-45 %, a B
Kazbern — 52 %. IloBTOpBHI 6OJIee MPOAOJIKUTENIHHBIX MeETeJIed 3aKOHOMEPHO YMEHBIIAIOTCH.
MakcuMasibHasi TPOAOJDKUTENFHOCTh OJIHOM MeTesu, Oosiee 96 dac, 3aduKCHpOBaHA Ha
l'oxgzepckoM mepeBasie B MapTe 1965 roga. MakcumaibHas MPOJIOJIKATEIbHOCTh OJJHOU MeTeTH
cocrasiisieT B Mta-Cabyetu 84, Ha MamucoHcKkoM IiepeBajie 64, a Ha ['arpckom xpe6Te 30 yac.

N HTEHCUBHOCTH MeTeJIen

VHTEHCUBHOCTh METEJN 3aBUCUT OT CKOPOCTU M TYpOYJIEHTHOCTU CHETrOBETPOBOTO IOTOKA,
WHTEHCUBHOCTU CHeromazaa, ¢GoOpMbl U pa3MepoB YacTHUI[ CHera, TeMIepaTypbl U BJIQYKHOCTHU
Bozayxa. OOIMii TBEPABIN pacxoJi MeTejd paBeH Macce CHera, IepeHOCHMOM uepe3 OJIUH MeTp
(poHTa CHEroBeTpOBOrO IIOTOKA BJOJAL IIOBEPXHOCTH 3€MJIM B TeueHHe 1 CeKyH/bL.
[To MakCMMAaJIbHOMY CHETOIIEPEHOCY BBIIEJIAIOT METEJN Pa3IMYHON HHTeHCHUBHOCTH (cM. Tabuiy 3).

Taosmna 3. Knaccudukarus Metesiei 110 HHTEHCUBHOCTH

N HTEeHCUBHOCTD basnnel CkopocTb BeTpa, M/c MakcruMaibHBIU CHETOIIEPEHOC,
Kxr/(m/c)
ciabas 1 6—10 JI0 0,2
O0OBIYHAS 2 10—20 10 0,4
CUJIbHAsA 3 20—30 J10 1,2
OYeHb CHJIbHAS 4 30—40 JI0 2,0
CBEPXCHUJIbHASA 5 40—90 6oee 2,0

HUcrounuk: Mertenp

Ha Pucynke 6 npezcraBieHa KapTa MaKCUMaJIbHON HHTEHCUBHOCTH MeTeJlel Ha TEpPUTOPUM
I'pysumn.

N3 Pucynka 6 ciefyeT, 4TO WHTEHCUBHOCTh MeTesjel W3MEHsEeTCS B 3aBUCHUMOCTH OT
¢dusuko-reorpaduveckux, B 0cobeHHOCTU oOporpaduyecKux, ycjaoBUM MecTHOcTH. Haubosee
WHTEHCUBHBI OHU B rpeOHeBo¥ yactu Bosbmoro KaBkasa, rie MakcuMasibHas WHTEHCHBHOCTH
MeTeJled JIOCTUTaeT 4-5 Oayuta. MeTesn dacTtoe siBJ€HHE W B BBICOKOTOPHOW 30He IH)KHO-
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'pysuHCckOoro Haropbs, a Takke Ha Jluxckom u Amkapo-VMeperuHckoM XxpebTax, Irzie uX
MaKCHUMaJIbHAsl UHTEHCUBHOCTb COCTaBJIAET 3-4 6asia. B cpenHeropHoi 30He 3TOTO K€ HArophs
MaKCHUMaJIbHASI MHTEHCUBHOCTH MeTeJIel yMeHBIIaeTcs 710 2-X OaJIOB.
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Puc. 6. MakcuMasibHasI MHTEHCUBHOCTD MeTesiel (0asibl)

Ha pucyHke 7 mnpencraBjieHa THCTOTPaMMa BEPOATHOCTU PA3JIMYHBIX HHTEHCHUBHOCTEH
MeTeJIed B Pa3INYHbIX GU3UKO-reorpadpuuecKux yeIoBuAX ['pysumn.
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Puc. 7. ['ucrorpaMmMa BepOATHOCTH Pa3INYHBIX HHTEHCUBHOCTEN MeTesIel:
1 — MamucoHckuii mepeBai; 2 — Kazbern; 3 — Mra-Cabyeru; 4 — [arpckuii xpebeT

W3 PucyHka 7 cyiefiyer, 4TO B TOPHBIX pailoHaxX [')py3uu B OCHOBHOM MPeo0IafatoT OObIYHbBIE
MeTeJII UHTEHCUBHOCTBIO 2 0ajla, UX BEPOATHOCTb IPEBBIMIAET 60 %, UCKIIOUEHHEM SIBJISETCS
TCarpckuii xpeber, r/ie mpeo01a1aioT c1abble MeTeJIM HHTEHCUBHOCTBIO 1 6aJLI.

MeTeopo/IoruuecKuii pe:xuM MeTeJIen

3HauuTesIbHAsA YacThb MeTeslel Ha Tepputopuu ['py3un cBs3aHa ¢ 3alaHBIMU IIPOIIECCAMU,
II03TOMY B OOJIBIIMHCTBE IIYHKTAX MCCJIElyeMOro perioHa BO BpeMs MeTesiel mpeob1a/laloT BETPHI
C 3ama/IHOM cocTaBJAIIed. TO MOATBEPKAAeT U PUCYHOK 8, cOIVIacHO KOTOPOTO IIPU MeTeNAX B
Kazbern u Ha MamucoHCKOM IlepeBajie Hanbosiee BEPOATHBI BETPHI 3allaJIHOTO HaIpaBJIEHUA.
OnmHako, BETPOBOU PEXUM MeTejiell B 3HAYUTEIPHOW CTENEeHW 3aBHUCHUT OT MECTHBIX (DU3HUKO-
reorpapuueckux, B 0ocoOeHHOCTH oporpaduyeckux ycjaoBuil. Tak, Hampumep, U3 TOTO XKe
Pucynoxk 8 cienyer, yto Ha KpecTroBoM mepeBasie pu MeTeJIAX MPeobJ1aJIaloT CeBEPO-BOCTOUHBIE
BeTpbl (47 %), Ha I'arpckom XpeOTe-I0ro-BOCTOYHBIE BeTphl (35 %), a Ha HOkHO-I'py3uHCKOM
Haropbe, B 3aBHCHUMOCTH OT MecromosokeHusa myHkra (IJanka, Axankamaku, Bakypuanwu)
TOCIOJICTBYIOT CeBepO-3ala/iHble, IOr0-BOCTOUHBIE U IOro-3amajiHble BeTphl. Hambosee uacro
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CKOPOCTH BeTpa IIPU MeTeJIAX KosiebyerTcs B mpezesnax 6-13 M/ceK, XOTS B OTAEJIBHBIX YIaCTKaX
peo61a]al0T BETPBI CO CKOPOCTHIO 14-20 M/CeK.

C
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34— Kasberu
Uanka
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Puc. 8. [IoBTOpsieMOCTh Pa3IMUHBIX HATIPABJIEHUH BeTpa Ipu MeTesisx (%)

Mertenn HaOJIIOMAIOTCS B OCHOBHOM IIPH OTPHUIATEIBHBIX TeMreparypax (0 —MHHyC 20°),
KOT/Ia CHeT JIETKO IepeHOCUTCs BeTpoM. [Ipu MosI0KUTEbHBIX TeMIIepaTypax CHET YIUIOTHAETCA U
MeTeJIM BO3HUKAIOT OUeHb peZiko. B BhicokOoTOpHOU 30HEe bosbiiioro Kapkasa ato ciydyaercs ¢ mast
o OKTAOph, a B cpenHeropHoil 3oHe bospmoro Kaekaza m Ha HOkHO-I'PY3MHCKOM Haropne
HabJTI0/1aeTCsl BECHOU U JIETOM.

4. 3axoueHue

1. B BbpicokoropHo#i 30He Bosbioro KaBkasa 4ucyio iHel ¢ oOIel MeTesbl0 3a 3UMHUE
MECAIbI COCTABJISAET 3-11, B 3aBUCHMOCTH OT MECTOIOJIOXKEHUA cTaHuU. YH1CIo JHEH ¢ HU30BBIMU
MeTeJISIMH KOJieOJIeTCsl B MEHBIIIEM JIHANla30He- OT 1 710 6 JIHEH, XoTs B ¢eBpasie MecsIle UX 0 B
o0ImemM 4Yuciie JHEeH C MeTeJsIMU CYIIECTBEHHO YBEJIUYHBAETCS, YTO CBSA3aHO C YMEHbIIIEHUEM
ITIOBTOPSIEMOCTH BETPa CO CKOPOCTBIO 6 M/c 1 Gosiee. MecsiuHOE YHCJIO THEH ¢ MO3EMKaMU elle
MEHBIIIE K COCTABJIIET 1-4 32 MECAII.

2. Ywucso gHEHN ¢ MeTeJbIO C BRICOTOM MECTHOCTH YBEJIMUNBAETCS, M B BHICOKOTOPHOU 30HE
KaBkaza B cpegHeM 3a rof aocturaer 80-100, a Ha IOxHO-I'py3mHCKOM Haropwne-70 THAM.
Hawnbosibliiee 4mcsio JHEeH COOTBETCTBEHHO COCTABJIAET 150 1 80 JHEH.

3. CymMapHas MpOJOI’KUTETLHOCTDh MeTeJIEH 3a To/i 3aBUCHUT OT YHCJIa IHEH C METEISIMHU.
Nx wambosibIiasi MPOJOIKUTETLHOCTh OTMEUAEeTCs B BBHICOKOTOPHOM 30HE, T/e YHCIIO JTHEH C
METEJIIMH TIPEBBIIIAET 100, U COCTaBsAeT Oosiee 1000 yac. MakcuMasibHas MPOJOIKUTETBHOCTD
oIHOM MeTesH, 60see 96 vac, 3adukcupoBaHa Ha ['of3epckoM nepeBae.

4. Haubosee nHTEHCUBHBI MeTeU B TpebHeBoM yacTu bospioro KaBkasa (MakcuMasbHAs
WHTEHCUBHOCTH 4-5 6asia). B BeicokoropHo#t 30He H)kHO-I'py3UHCKOTO Haropbs, Ha JIMXCKOM U
Anxapo-lIMepeTHHCKOM XpeOTaX UHTEHCUBHOCTb METeJIN COCTaBJIAeT 3-4 6ayuia. B cpenHeropHoi
30He MaKCUMaJibHasi HHTEHCUBHOCTH MeTeJIeH YMEeHBIIIaeTcs 10 2-X 0aJLI0B.

5. B ropHbBIXx paiioHax I'py3sun B OCHOBHOM mpeo0JafaloT OOBIYHBIE METETH
WHTEHCUBHOCTBIO 2 OaJljla, UX BEPOSTHOCTD IIPEBBIIIAET 60 %, UCKIIOUEeHHEeM sBjseTcs Iarpckuit
XpebeT, rze nmpeobJiaaioT c1adble MeTeJIM HHTEHCUBHOCTBIO 1 0aJLI.

6. Merenu HaAOIIOAAIOTCA B OCHOBHOM IIPM OTPHUIATENIBHBIX TeMIlepaTypax, HauOoJiee
YaCcTO CKOPOCTh BETPa IIPU METENAX KoJiebieTes B mpezesax 6-13 M/ cekK.
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Mereau Ha Teppuropuu I'pysuu

Anus6ap [lanBoBuy AmusbapamBuiu 2, Mapusa dau3b6apoBHa Du30apariBiIn P,
JInana I'eoprueBna Kapreenumsuiau 2, Muxawni 'eopruesuu I[lunua?,
[ITasiBa Dtn36apoBuy Ain36apaIIBUIIH

a 'py3UHCKUM TEXHUYECKUHN YHUBEPCUTET, UHCTUTYT rugpomeTeoposiorun, ['py3us
b TomnccKuil Tocy1apCTBEHHBIN YHUBepcuTeT UM. VB. [[>kaBaxurmBmwiy, ['py3us

AnHoTamusA. [To maTeprasiam HaOJIIOAEHUN 20 METEOPOJIOTHYECKUX CTAHITUHN MUCCIe0BAHBI
YHCI0 JHEW, IPOJIOJDKUTEIbHOCTh W WHTEHCHBHOCTh MeTeJlel Ha TeppuTopud ['py3um.
[IpoaHasm3upoBaHO pacupezesieHre o0Ield, HU30BOH MeTeJlel U MTO3EMKH.

Yucso HEH ¢ MeTeJIbl0 ¢ BBICOTOM MECTHOCTH YBEJIMYUBAETCS, U B BBICOKOTOPHOM 30HeE
KaBkaza B cpemgHem 3a roji gocturaer 80-100, a Ha HOxHO-I'pDy3HMHCKOM Haropbe-70 JHSIM.
HawuboJiblllee 9ncsio JHEH COOTBETCTBEHHO cOCTaBJIsieT 150 U 80 aHel. ITosyueHbl GOPMYJIBI s
pacuera rofIoBOrO YHcja JHEH ¢ METEIAMU B 3aBUCHMOCTU OT BBICOTHI MECTHOCTH B Pa3JIMUHBIX
ropHbIX paioHax. CymMmapHas IPOJOJDKUTEIHHOCTh METesel 3a Toj] 3aBUCUT OT YHCJIA JTHEU C
MeTesIsIMH. VX HamOoJIbIas MpOOJIKUTETLHOCTh OTMEYAETCSI B BBICOKOTOPHOU 30HE, T7le YHCIIO
JTHEH C MEeTeJISIMH IIPEBBIIIAeT 100, U COCTaBJIsAET O0sIee 1000 Jac.

Merenn Hanbojiee MHTEHCHUBHBI B TpeOHeBON dactu bosbimoro KaBkaza (MakcumasbHas
WHTEHCUBHOCTH 4-5 Oasia). B BeicokoropHo#t 30He H):kHO-I'py3uHCKOTO Haropbs, Ha JIMXCKOM U
Amxapo-lIMepeTHHCKOM XpedTaX MHTEHCUBHOCTh METEJIN COCTaBJIsIeT 3-4 Oayuta. B cpemHeropHoi
30HE JTOTO K€ Haropbs MaKCHMaJIbHAsI WHTEHCHUBHOCTh MeTEeJIeH yMEHBIaeTcs 70 2-X 0aJIoB.
B ropupix paiioHax I'pysaum B OCHOBHOM Ipeo0JIafialoT OOBIYHBIE MeTe HWHTEHCUBHOCTBHIO
2 fajiyla, UX BEPOSATHOCTb IIPEBBIIIAET 60 %, WUCKIIOUEHHEeM sBiseTcss [arpckuii xpeber, T7ie
peo6J1a1atoT cy1abble METETN HHTEHCUBHOCTBIO 1 OasLI.

KaroueBble cioBa: o0mass U HU30Bas METENH, IMO3€MOK, YHCJIO JHEW, MHTEHCHUBHOCTD,
k05bDUIMEHT AeTepMUHAIUH.
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